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HIV PROTEASE INHIBITORS USEFUL FOR THE TREATMENT OF AIDS 



The present invention is concerned with compounds which inhibit the prot as encoded by human 
immunodeficiency virus (HIV) or pharmaceutically acceptable salts thereof and are of value in the prevention 
of infection by HIV, the treatment of infection by HIV and the treatment of the resulting acquired immune de- 
5 ficiency syndrome (AIDS). It also relates to pharmaceutical compositions containing the compounds and to a 
method of use of the present compounds and other agents for the treatment of AIDS & viral infection by HIV. 

BACKGROUND OF THE INVENTION 

10 A retrovirus designated human immunodeficiency virus (HIV) is the etiological agent of the complex disease 
that includes progressive destruction of the immune system (acquired immune deficiency syndrome ; AIDS) 
and degeneration of the central and peripheral nervous system. This virus was previously known as LAV, HTLV- 
III, or ARV. A common feature of retrovirus replication is the extensive post-translational processing of precursor 
polyproteins by a virally encoded protease to generate mature viral proteins required for virus assembly and 

15 function. Interruption of this processing appears to prevent the production of normally infectious virus. For 
example, Crawford, S. et aL, J. Virol., 53, 899, 1985, demonstrated that genetic deletion mutations of the pro- 
tease in murine leukemia virus which prevent processing of precursor structural proteins results in non-infec- 
tious viral particles. Unprocessed structural proteins also have been observed in clones of non-infectious HIV 
strains isolated from human patients. These results suggest that inhibition of the HIV protease represents a 

20 viable method for the treatment of AIDS and the prevention or treatment of infection by HIV. 

Nucleotide sequencing of HIV shows the presence of a pol gene in one open reading frame [Ratner, L et 
aL, Nature. 313 , 277(1 985)]. Amino acid sequence homology provides evidence that the gol sequence encodes 
reverse transcriptase, an endonuclease and an HIV protease [Toh, H. et aL t EMBO J. 4, 1267 (1985) ; Power, 
M.D. et §L, Science, 231. 15 ^7 (1986) ; Pearl, LH. et aL, Nature 329, 351 (1987)]. Applicants demonstrate that 

25 the compounds of this invention are inhibitors of HIV protease. 

BRIEF DESCRIPTION OF THE INVENTION 

Compounds of formula I, as herein defined, are disclosed. These compounds are useful in the inhibition 
30 of HIV protease, the prevention of infection by HIV, the treatment of infection by HIV and in the treatment of 
AIDS, either as compounds, pharmaceutically acceptable salts, pharmaceutical composition ingredients, 
whether or not in combination with other antivirals, immunomodulators, antibiotics or vaccines. Methods of treat- 
ing AIDS, methods of preventing infection by HIV, and methods of treating infection by HIV are also disclosed. 

35 ABBREVIATIONS 





Designation 


Amino Acid/Residue 




Ala 


D- or L-alanine 




Allo-lle 


allo-isoleucine 


40 


Arg 


D- of L-arginine 




Cal (Cha) 


P-cyclohexylalanine 




Cys 


D- or L-cysteine 




Gly 


glycine 




His 


D- or L-histidine 


45 


lie 


L-isoleucine 




Leu 


. D- or L-leucine 




Lys 


D- or L-lysine 




Met 


D- or L-methionine 




Nle 


L-norleucine 


50 


Nva 


L-norvaline 




Orn 


D- of L-ornithine 




Ph 


ph nyl 




Phe 


D- or L-phenylalanine 




Pro 


D- or L-proline 


55 


Sar 


sarcosine (N-methylglycine) 




Ser 


D- or L-serine 



2 
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Sta staiine, (3S f 4S)^mino-3-hydroxy-6-methylheptanoic acid 

Thr D-or L-threonine 

Trp 'D- or L-tryptophan 

Tyr D-or L-tyrosine 

5 Val L^valine 

Protecting Group 

BOC (Boc) - t-butyloxycarbonyl 

BOM benzyloxymethyl 

CB2 (Cbz) ■* benryloxycarbonyl(carbobenzoxy) 

10 DNP 2y4-dinitrophenyl 

INOC isonicotinoyloxycarbonyl 

IPOC -■ Isopropoxycarbonyi 

OMe - methyl ether (methoxy), except when it immediately follows an amino acid residue 

abbreviation and it represents methyl ester. 

15 oEt ethoxy, except when it immediately follows an amino acid residue abbreviation and it 

represents ethyl ester 

Designation Activating Group 
HBT(HOBT or HOBt) 1-hydroxybenzotriazole hydrate 

OMs ~r methane sulfonyloxy 

20 Condensing Agent 

DCCI (DCC) dicyclohexylcarbodiimide 

DPPA diphenylphosphorylazide 

Reagent 

(BOC) 2 0 - d*4-butyl dicarbonate 

25 BF 3 OET 2 -boron trifluoride etherate 

DEAD diethyl azodicarboxyiate 

nBu 4 NF - tetrabutyl ammonium fluoride 

TEA " triethylamine 

TFA trifiuoroacetic acid 

30 * Coupling Reagents 

BOP reagent . tonzotriazoI-1-yloxytris-(dimethyl-amino)phosphonium hexafluorophosphate 

BOP-C1 bis{2-oxo-3-oxazolidinyi) phosphinic chloride 

DSO N,N'-disuccinimidyI oxalate 

EDC 1-«thyI-3-(3-dimethyl-aminopropyl) carbodiimide hydrochloride 

35 MCPBA nvChloroperbenzoic acid 

TBDMS T-Sutyl-dimethylsilyl 



DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

40 This invention is concerned with the use of compounds of formula I, combinations thereof, or pharmaceuti- 

cally acceptable salts thereof, in the inhibition of HIV protease, the prevention or treatment of infection by HIV 
and in the treatment of the resulting acquired immune deficiency syndrome (AIDS). Compounds of formula I 
are defined as follows : - 
A-G-B-B-J I. 
45 wherein A is : 

1) hydrogen ; 

0 

1 " 1 
2) R x -C- wherein R 1 is hydrogen, or 



a) C^alkyl or d_«alkenyf, either unsubstituted or substituted with one or more of 
i) C^alkyl ; 
55 ii) hydroxy ; 

iii) carboxy ; 

iv) halo wherein halo is F, CI, Br, or I : 

v) amino ; 



3 
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vi) C^alkoxycarbonyl ; 

vii) C^alkoxy unsubstituted or substituted with tetrahydropyran ; 

viii) — CONR 2 R 3 wherein R 2 and R 3 are the same or different and are hydrogen, C^alkyl or Cj_ 
5 aIkoxyalkyl or joined together either directly to form a 5-7 membered heterocycle such as pyrroli- 
dinyl or piperidyl, or through a heteroatom selected from N, O, and S, to form a 6-membered 
heterocycle with the nitrogen to which they are attached such as morpholinyl, piperazinyl, or N-C^ 
alkyipiperazinyl ; 

i x ) _NR2 R 3; 



x) -N-D-R^ wherein, 
R 



R is hydrogen or C^alkyl, 



0 S 0 NR 
u u ii i 
D is -C-, -C- t -S-, -C-, and 



R 4 is N. C^alkyl, C^alkoxy, or NR 2 R 3 ; 

xi) C3_7cycloalkyl or Ce-ioaryl ; 

xii) 5 or 6 membered heterocycle, saturated or unsaturated, such as furyi, morpholino, or a 7-10 
membered bicyclic hetercyciic ring, saturated or unsaturated, the ring or rings being unsubstituted 
or substituted with 

i) oxo, 

ii) — OH, 

iii) NH, or 

iv) C^alkyl ; or 

xiii) aryl or carbocyclic of 6-10 carbon atoms, either unsubstituted or substituted with one or more 
of 

(a) halo, 

(b) hydroxy, 

(c) C^alkoxy, 

(d) Chalky!, 

(e) — NR 2 , wherein R is defined above, 

0 

(f) -COR. 



(h) -^S0 2 NR 2 , 

(i) — CH 2 NR 2 , 



0 

(g) -CNR 2 , 



0 

(j) -N-C-R, or 
R 
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00 -N-S0 2 R; 
R 

xj^—CKtDH^aOl,^ where m is 2-5 and n is 0-5 ; 

b) ar>icf 6-10 eaten atoms, either unsubstituted or substituted with one or more of 

ii)C^ayoKy. 
iit) hydroxy, or 
tv)fasio; 
v)— «R* 

0 

vi) -^OR, 

vii) — CNR* 

x) — NRCOR. or 

xi) — NRSOjR ; 

c) 5 or 6 rnembered heterocycle ; 

4) R 1 -N-S02-, wherein 
R5 

R 6 is H orC^atkyl or joined together with R 1 either directly to form 5-7 membered heterocycle such as 
pyrrolidine or piperWinyl, or through a heteroatom selected from N, 0, and S. to form a 6-membered 
heterocycle with the nitrogen to which they are attached such as morpholinyl, piperazinyl, or N-C 1 _ 3 alkyl- 
piperazinyl ; 

0 

5) Rl-N-C-; 
A* 



0 

6) rI-S-C-; 



7) R 7 0 

r6_c-0-C- wherein R 6 , R 7 ( and R 1 
are independently 

a) H ( 

b) Chalky) unsubstituted or substituted with on or more of 
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i) halo. 

ii) OH 

iii) aryl SO2— 
ivJ-O-RCH^Oln-R, 

c) Aryl unsubstituted or substituted with one or more of 

i) Chalky!, 

ii) C^alkoxy, 

iii) halo, 

iv) nitro, 

v) acetoxy, 

vi) dimethylaminocarbonyl, 

vii) phenyl, 

viii) C^alkoxycarbonyl ; 

d) fluorenyl, 

e) R 6 , R 7 and R 8 may be independently joined to form a monocyclic, bicyclic, or tricyclic ring system 
which is C3_ 10 cycioaikyl e.g. adamantyl, cyclopentyi, or cyciohexyl, and may be substituted with C,_4 
alkyl. 

f) a 5-7 membered heterocyclic ring, saturated or unsaturated, such as pyridyl, furyl, 1,3-dioxoIane, 
or tetrahydrofuryl ; or a 7-10 membered bicyclic heterocyclic ring, saturated or unsaturated, such as 
benzisoxazoiyl, 4H-1,3-benzodioxtn, the ring or rings being unsubstituted or substituted with C 1-4 al- 
kyl; 

g) R 6 , R 7 and R 8 may be independently joined to form a 5-7 membered heterocyclic ring, or 7-10 
membered bicyclic heterocyclic ring, saturated or unsaturated, unsubstituted or substituted with one 
or more of 

i) acetyloxy, 
i) C^alkyl, 

iii) hydroxy, 

iv) hydroxy Chalky! ; 

v) alkyloxy alkyl, 

vi) phenyl alkoxy, or 

vii) alkoxy ; 



wherein Z is O, S, or HH and 

R 9 and R 10 are independently, 

a) -(CH 2 ) n -R", 

b) C^alk nyl -R" ; 

wherein n is 0-5 ; and either or both R 9 and R 10 must be substituted with R 12 ; 



0 




G is 




R 11 is 

a) hydrogen ; 

b) C^alkyl ; 

c) C5-C 10 cycioalkyl, optionally substituted with hydroxy ; 



6 
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d) Ce-C^oKy^ ""fi^ 8 ^" 1 d r substitutadaSflilP?, and optionally substituted with ne rmor of 
\)hakK 

ii) d^alkyl, 

iii) Ct^alkoxy 
5 iv) hydroxy ; 

e) monocyclic or bicyclic heterocyle contain*^ from 1 to 3 heteroatoms chosen from N, O t S and which 
is unsubstituted or substituted with R 12 and«ptoaHy with one or more of 

i) halo, 
KJC^alkyl, 
10 iii) C^alkoxy ; 

R 12 is 

a)_X-(CH2) m -NR«R u where X is—0— «--S-^ t>r— WH— , m is 2-5, and R 13 and R u are indepen- 
dently hydrogen or 
I) C^alkyl, 

15 ii) C^alkyl substituted with one or mow of 

(a) C^alkoxy, 
<b)— OH, 

(c) — NR 2 wherein R is hydrogen Ci^alkyl ; 

iii) the same or different and joined toge4ter*to form a 5-7 member heterocyde, such as morpholino, 
20 containing up to two additional heteraatams selected from -NR, 

0 

-0-, -S-, or -S0 2 - t said 

25 

heterocyde optionally substituted withC^^aUcyl ; 

iv) aromatic heterocyde unsubstitutedw^ubsStuted with one or more of 

(a) C^alkyi, 

(b) — NR 2 , 

30 b)— {CH 2 ) q -NR 13 R u wherein q is 1-5, andfCand R™ are defined above, except that R 13 or R 14 are 
not H or C^alkyl ; 

c) benzofuryl, indoiyl, azacycloalkyl, azaMcydo Cr-nCydoaikyl, or benzopiperidinyl, substituted or 
unsubstituted with Chalky! ; 

35 

0 

R 15 is -OH or -NHR 16 , wherein R 16 is -H, -CH, -C^- 
alkyl, or -C00R; and 

40 

©is 

1) C^jcydoalkyl either unsubstituted or substituted with one or more of 
a) Chalky), 
45 b) hydroxy, 

c) — NR 2 , 

d) — COOR, 

e) _CONHR, 

f) — NHS0 2 R, 

50 

0 

H 

g) -NHCR, 

55 h) aryl, 

i) aryl substituted with Chalky), 
j) heterocyde, or 

k) h t rocyd substituted with C^alkyl ; 



7 
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Qis 



OH 

wherein R 18 is defined above ; 
X is O, S or NH ; and 
Wis 

1) OH, 

2) NH 2 , 

3) OR, or 

4) NHR; 



NHR NHR 1 * W OH 



B is, independently, absent, or -NH 



where R 21 is 

a) ^CH(CH 3 ) 2 

b) — CH(CH 3 )(CH 2 CH 3 ) 

c) — Phenyl ; 
J is 

1) YR 17 wherein : 
Y is O or NH, and 
R 17 is 

a) H; 

b) C^alkyl, unsubstituted or substituted with one or more of 

i) — NR 2 , 

ii) -OR, 

Hi)— NHSOaC^alkyl, 

iv) — NHS0 2 aryl t or — NHS0 2 (dialkylaminoaryl), 

v) — CH 2 OR, 

vi) — C^alkyl, 



0 
/i 

vi i) -COR, 



0 
it 

*iii) -CNR 2 , 



ix) -N^^R 2 or -MH^MRj 
NH N 

0 \n 

M 

x) -NHCR, 



8 
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xi) -NS0 2 CH 3 , 



10 



15 



xii ) 



xiii) — NR 3 © A0 wherein A0 is a counterion, 

xiv) — NR 18 R 1ft wherein R 16 and R 19 are the same or different and are C^s alkyl joined together 
directly to form a 5-7 membered heterocycle containing up to one additional heteroatom selected 
from — O— , — S — , or — NR— , 

xv) aryl, 

xvi) — CHO, 

xvii) — OP(0)(OR x ) 2 wherein R x is H or aryl, or 



20 



xvii) -O-C-Cj^alXyl substituted with 



25 



one or more of amine or quaternary amine, or — ORCHJmOln-R, or — OP(0)(ORx)2 ; 
c) -KCH 2 ) m O]„CH 3 or-HCIiJ m O] n H ; 

2) N(R^ 2 ;or 

3) —NR18riq wherein R 18 and R 1fl are defined above ; 



30 



4) 



R 20 

-C-R 20 

il7, 



wherein : 

35 Y, R 17 and n are defined above, and 

a) hydrogen ; 

b) aryl unsubstituted or substituted with one or more of 
40 i) halo, 

H) — OR, wherein R is H orC^alkyl, 



45 



0 
U 



iii) -COR, 



50 



iv) 



0 

a 

-CNR 2 » 



55 



v) — CH 2 NR 2 , 

vi) — S0 2 NR 2l 

vii) — NR 2 , 
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0 
fl 

viii) -NHCR, 

xi) C^aikyl, 

x) phenyl 

xi) -CF 3 , 

R 
i 

xii) -N-S0 2 Rt 

xiii) — C^alkyl — NR 2l 

xiv) — OPfOXORxfe wherein R x is H or aryi, or 

0 

it 

xv) -O-C-C^^lkv] substituted wi *h 

one or more of amine or quaternary amine or — OP(0)(ORx)2 ; 
c) A 5-7 membered heterocyclic ring or, 7-10 membered bicyclic heterocyclic ring which is saturated or 
unsaturated, such as isochroman, chroman, isothiochroman, thiochroman, benzimidazole, benzothiopy- 
ran, oxobenzothiopyran, benzopyran, benzothiopyranylsulfone, be nzothiopyranyl sulfoxide, the ring or 
rings being unsubstituted or substituted with one or more of 

i) halo, 

ii) — OR, wherein R is H, C^alkyl, or C^alkenyl, 



iii) 



iv) 

v) _ CH 2 NR 2( 

vi) — S0 2 NR 2 , 

vii) — NR 2 , 



viii ) 

xi) C^alkyl, 

x) phenyl 

xi) — CF 3 , 

R 
I 

xii) -N-S0 2 R, 

xiii) phenyl C^alkyl, 

xiv) — OPfONORxfe wher in R x is H or aryl, 



0 
II 

-COR. 



0 
li 

-CNR 2 , 



0 
II 

-NHCR, 



10 
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0 

xv) -O-C-Cj^alkyl substituted with 
one or more of amine orquatenwy amines.w^OP(O)(0R x )2 ( or— 0[(CH2) m O]rf—R. or 

0 

xvi) -0-fi^0-t|CCH2.> n 03 n -R; 

d) A 5 to 7 membered carbocydic«r?~10 mantaed tricyclic carbocyclic ring which is either saturated 
or unsaturated, such as eyclopertaww cyclohmne.jndane, norbornane, or naphthalene, the carbocyc- 
lic ring being unsubstituted or substituted wittione ormore of 

i) halo, 

ii) — OR, or— CH 2 0R. wherein Ris H or Ctipflcyl, 

0 

iii) -COR 21 , therein R 21 is H, 
— (CH2) n -NR 2 , C,_ 16 alkyl, pyridro, 

0 

-<CH 2 )^ffi- (CH^^BHtj." - ( CH 2 > n -C-OR , 

— [(CH^OJn-R, xjuimjdidiniumyLsubstittfM — C^alkyl-benzyl substituted once or 
more with R, or morpholrnoaflg^fcenzyi, 

iv) 

a 
0 

v) — CH 2 NR 2 , 

vi) — S0 2 NR 2 , 

vii) — NR 2 , 

0 

r 

vi i i ) -NHCR , 

xi) C,^alkyl f 

x) phenyl, 

xi) -CF* 

R^ 

xii) -n-S0 2 R, 
xiii) — OP(0)(ORx) 2 wherein R» fs H or aryl, 

0 

if 

xiv) -0-C-C 1 _4alkyl substituted with 
one or more of amine or quaternary amine, — 0P(O)(0Rk) 2 i or — O-KCHJmO]^, or 
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0 

xv) -0-C-0-[<CH 2 ) m O] n -R; 

or pharmaceutically acceptable salts thereof. 
In a preferred embodiment of this invention, 

R 7 0 0 
A is R°-C-0-C-; and G is - 

In a more preferred embodiment of this invention, 
B is absent or present once and Q is 

-CH-CH 2 - 
OH 

It is most preferred that B is absent and J is NH-R 20 wherein R 20 is a substituted 7 to 1 0 membered bicyciic 
carbocyclic or heterocyclic ring which is either saturated or unsaturated. 

Novel compounds of the present invention include, but are not limited to, the following : 

N-(2^R)-hydroxy-1(SHndanyl)-5(S)-(1,1^ 

(2-(4-morphoiinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2^R)-hydroxy-1(S)-indanyl)-5(SM(2-tetra^ 

((4-(2-(4-morpholinyl)ethoxy)phenyl)-methyl)hexanamide f 

N-(2-(R)-hydroxy-1(SHndanyl)-5(S)-(2-hydroxyefo 
(4-morphoHnyl)ethoxy)phenyi)methyI)hexanamide, 

N-(2-(R)-hydroxy-1(S)-indanyl)-5(S)-(1-methylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)-((4-(2- 

(4-morpholinyl)ethoxy)phenyl)methyI)hexanamide, 

N-(2-(R)-hydroxy-1(SHndanyl)-5(S)-(ethoxy 

phoIinyi)ethoxy)phenyl)methyl)hexanamide. 

N-(2^R)-hydroxy-1 (S)-indany1)-5(S)-(1 ,1-dto^ 

phoiinyOethoxyJphenyO^RJ^S'-phenylprop^-'en-l-ylJ-hexanamide, 

N-(2-benzamidolylmethyl)-N-5(S)-(1 t 1^ 

nyl)ethoxy)phenyl)-2(R)-(3'-phenylprop-2-'en-1-yI)-hexanoyl isoleucyl amide, 
N-(2-benzamidolylmethyl)-N'-5(S)-(1>dim^ 
{4-morpholinyl)ethoxy)phenyl)-hexanoyl isoleucyl amide, 

N-((pyrrolo[3,2-b]pyridin-2-yl)methyl)-N'-5(S)-(1 , 1 -dimethyl ethoxycarbonyl amino)-4(S)- hydroxy-6-phe nyl- 
2(R)-{4-(2-(4-morpholinyl)ethoxy)phenyl)-hexanoyl isoleucyl amide, 
N-((5-(2-mon>holinylethyl)pyrrolo[3,2-ty 

4(S)-hydroxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl) ethoxy)phenyl)-hexanoyl isoleucyl amide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(1,1^^ 

(2-(4-morpholinyI)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 . 1 -dimethyl ethoxycarbonylamino)-4(S)-hydroxy-6-(4-(2-(4-mor- 

pho!inyl)ethoxy)phenyl)-2(R)-phenylmethylhexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)~5(S)-(1,1-dime% 

pho!ino)ethoxy)phenyi)-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyI)hexanamide ( 
N-(2(S)-hydroxy-1(S)-benzopyranyl)-5(S)-[1,1-dim^ 

morpholino)ethoxy)phenyl)-2(R)-((4-(2-(4-morphoIinyl)ethoxy)phenyl)methyl)hexanamide l 
N-(2(S)-hydroxy-1(S)-benzopyranyl)-5(S)-[1,1-dime% 
morpholinyI)ethoxy)phenyl)-2(R)-((4-hydroxyph nyl)-m thyl)h xanamid t 
N-(2(S),3^RHihydroxy-1(S)-indanyl)-5(S)^1 ( 1-dimethylethoxycarbonyiaminoH(S)-hydro^ 
2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide f 

N-(2(S),3(R)-dihydroxy-1 (S)-indanyl)-5(S)-(1 ( 1 -dimethylethoxycarbonyIamino)-4(S)-hydroxy-6-phenyl- 
2(R)-((3-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyI)-5(S)-(1 ,1 -dimethylethoxycarb nylamino)-4(S)-hydr xy-6-(4-(2-(4-mor- 
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phoIiny!)ethoxy)phenyl)-2(R)-((4^2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH1.1-<iiniethyleth xycarb nylamino)-4(S)-hydroxy-6-ph nyl-2(R)-((4- 
(2-(4-morpholinyI)propyioxy)phenyl)methyI)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SM1.^ 
(2-dimethylaminoethoxy)phenyI)methyi)hexanamide, 

NH2(RHiydroxy-1(SHnda^ 
(2-(1-piperidinyl)ethoxy)phenyl)methyl)hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-0^ 
(2-(1-pyrroIidinyi)ethoxy)phenyl)methyl)hexanamide l 

N-(2(R)-hydroxy-1 <S)-indanyO-5(S)-(1 ,1 -dimethyl ethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)-((4- 

(2-(N,N-bis(2-methoxyethyl)amino)ethQxy)phenyl)-methyl)hexanamide l 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)-^^ 

(2-(thiamorpholin-4-yl)ethoxy)phenyl)methyl)hexanamide t 

N-(2(R)-hydroxy-1(SHndan^)-5(SM^ 

(2-(4-(1-oxothiamorphoiin-4-yI)ethoxy)phenyl)methyl)hexanamide f 

N-(2(R)-hydroxy-1 (SJ-indanyl^SCSJ-tl.l-dimethyiethoxycarbonylaminoJ^tSJ-hydroxy-e-phenyl^fR)^ 
(2-(4-(1J-dioxythiamorpholin-4-yl)ethoxy)-phenyl)methyl)hexanamide l 

N-(2(R)-hydroxy-1 (S)-indanyI)-5(S)-(1 f 1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)-(4- 

(2-(i.(4-methylpiperazin-1-yl)ethoxy)phenyl)methyl)hexanamide, 

N-(3(S)-hydroxy4(S)-benzopyranyl)-5(SH1>dim^ 

2(R)-((4-(2-(4-morpho!inyi)ethoxy)phenyl)methyl)hexanamide. 

N-(2(S)-hydroxy-1(S)-b8nzothtopyranyl)-5(S)-(1J-dimethy!ethoxycarbonylamin 

2(R)-((4-(2-(4Hmorpholinyl)ethoxy)phenyl)methyl)hexanamide i 

N-(2(R)-dimethylaminoacetoxy-1 (S)-indanyI)-5(S)-(1 , 1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6- 

phenyl-2(R)-((4-(2-(4-morphoIinyI)ethoxy)phenyl)methyl)hexanamide ( 

N-^RJ-acetoxy-lfSHndanyO-SfSHI.I^^ 

(2-(4-morpholinyt)ethoxy)phenyl)methyi)hexanamide I 

N-(2(S),3(R)Hliacetoxy-1(S)-indanyl)-5(SH^ 

2(R)-<(4-(2-(4-morpho!inyi)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyi)-5(S)-(1 ,1 ^limethylethoxycarbonylamino)^(S)-hydroxy-6-phenyl-2(R)-((4- 
(4)-(2-methoxyethylamino)ethoxy)pheny!)methyl)hexanamide f 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)-(3- 

(3-(2-(4-morpholinyl)ethoxy)phenyl)prop-2-en-1-yl)hexanamide f 

N-(2(R)-hydroxy-1(S)-indanyd-5(S)-(1 l 1-dimethylethoxycarbonylaminoH(S)-^ 

(4-(2-(4-morpho!inyl)ethoxy)phenyl)prop-2-en-1-yl)hexanamide, 

N-(5^2-(4-morpholinyl)ethoxy)-2-benzimidazo!yl^^ 

hydroxy^-phenyl-2(RH(4-(2K4-morpholinyl)ethoxy)-phenyi)methyl)hexanoyl isoleucylamide, 

N-((5-(2-(4-morpholinyl)ethoxy)benzimidazolylmethyl))-5(SH1 t 1-dime 

hydroxy^-phenyl-2(R>-((4-(2^4-morpholinyl)ethoxy)phenyl)-methyl)hexanarriide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(^ 

(2-(2-hydroxyethylamino)ethoxy)phenyl)-methyl)hexanamide f 

N-(2(R)-hydroxy-1(S)-indanyl)-5{SH1.^ 

(2-{2-melhylpropylamino)ethoxy)phenyl)methyl)hexanamide, 

N-(3(R)-amino-2(R)-hydroxy-1(S)-indanyl)-5{S)K1,1-dimethy!ethoxycarbonylaminoH 
ny!-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanaiTiide, 

N-(2(RH(3-pyridinecarbonyIoxy)-1(S)-indanyl))-5(S)-(1 ,1-<jimethylethoxycarbony!amino)-4(S)-hydroxy-6- 
phenyl-2(R)-((4-(2-{4-morpholinyl)ethoxy)phenyl)-methyl)hexanamide I 

N-(2(R)-n-hexadecanoyloxy-1 (S)-indanyl)-5(S)-(1 .1 -<JimethylethoxycarbonylaminoH(S)-hydroxy-6-phe- 

ny!-2(R)-((4-{2-(4-morphoIinyl)ethoxy)phenyI)methyl)hexanamide l 

N-(2^R)-hydroxy-1(S)hindanyl)-5(S^ 

(2-(3 l 5^imethylmorphoIin^-yl)othoxy)phenyl)-methyl)-hexanamide, 
N-(2^R)-hydroxy-1(SHndan^)-5(SM^ 

(2-(2 l 6-dimethyinTOrpholin^-yl)ethoxy)phenyl)methyi)hexanamide, 

N-(2^RHiydroxy-1(SHndan^)-5(SM1>dime%^ nyl-2(R)-((4- 
(2-(2,2 f 6,6-tetramethylpip ridin-4-yi)-amino-ethoxy)phenyl)m thyl)hexanamid , 
N-(2-{R)-hydroxy-1(S)-indanyl)-5(S)-(1 l 1-dimethylethoxycarb nylamino)-4(S)-hydroxy-6-phenyl-2(R)-((4- 
(3-(4-morphotinyl)propyl)phenyl)methyl)hexanamide, 

N-(2^R)-hydroxy-1(SHndanyl)-5(SM1J-d^ nyl-2(R)-(4- 
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(4-morpholinyI)methylphenyl)methyl h xanamid , 

N-(2-(RHiydroxy-1(S)-indanyl)-5(SM1J^^^ xy-6-phenyl-2(R)-((4- 
(3-(bis-(2-methoxy thyl)amino)propyl)pheny!)methyi)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1-dimethylethoxycarbonylamin )-4(S)-hydroxy-6-phenyl-2(RH(4- 

{3-(1-thiamorpholin-4-yl)propyI)phenyl)-methyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5{S)-(1 f ^^ 

(2-(1-imidazolyi)ethoxy)phenyl)methyl)hexanamide, 

N-(3(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(RH(4- 
(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2{R)-hydroxy-1 (S)-indany!)-5(S)-((1 ,2-dimethyi-2-hydroxyethyi)phosphoroamidato-4(S)-hydroxy-6- 
phenyl-2(R)-((4-(2-(4-morphoIinyl)ethoxy)phenyl)methyI)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethylethoxycarbonyiamino)-4(S)-hydroxy-6-phenyl-2(R)-{(4- 
(2-(4-morphoIinyl)-2-oxoethoxy)phenyl)methyl)hexanamide I 

N-(2(R)-hydroxy-1 (S)-indany!)-5(S)-(1 ,1 KiimethyiethoxycarbonyiaminoH(S)-hydroxy-6-phenyI-2(R)-((4- 

(S-dimethylaminopropylJphenylJmethylJhexanamide, 

N-(2(R)4>ydroxy-1(S)-indanyl)-5(S)-(1-ada^^ 

(4-morpholinyl)ethoxy)phenyI)methyi)hexanamide f 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 .1 -dimethylethoxycarbony!amino)-4(S)-hydroxy-6-phenyl-2(R)-((4. 
(2*(3-oxomorphoIin-4-yl)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-((1 .l-dimethyiethoxycarbonylJ-AlaJ-amino^tSJ-hydroxy-e-phenyl- 

2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide 1 

N-(2-(R)-hydroxy-1(S)-indanyl)-5(S)^ 

ny!)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-inda nyl)-5(S)-(1 , 1 -d imethylethoxy carbonylamino)-4(S)-hydroxy-6-phenyI-2(R)-((4- 
(2-(4-pyridinylamino)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethyl ethoxycarbonylamino)-4(S)-hydroxy-6-ph enyl-2(R)-((4- 

(2-(1-triazolyl)ethoxy)phenyl)methyl)hexanamide I 

N-(2HR)-(8-((2-dimethylaminoethyl)ethyIamino)-8K)xooctanoy!oxy)^ 

ethoxycarbonylamino)^(S)-hydroxy-6-phenyl-2(R)-((4-(2-(4-morpholinyi)ethoxy)phenyl)me 

mide, 

N-(2-(R)-hydroxy-1(S)-indanyl)-5(S)-(2,2-dime^^ 
2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 .1 .2-trimethyl-1-propyloxycarbonylaminoH(S)-hydroxy-6-phenyI- 

2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide l 

N-(2-(R)-hydroxy-1(SHndanyl)-5(SH1J<Iime^^ 

2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyI)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH^^ 

morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-tndanyl)-5(S)-(cycloheptyloxycarbony!amino)-4(S)-hydroxy-6-phenyl-2^ 

{4-morpholinyl)ethoxy)phenyt)methyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(cyclohe^^ 

(4-morphoIinyl)ethoxy)phenyl)methyl)hexanamide. 

N-(2-{R)-hydroxy-1(SHndanyl)-5(SH1-methyM^ 

((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide ( 

N-{2-(R)-hydroxy-1(S)-indanyl)-5(SH1 l 1-dimethyl-2-hydroxyethoxycarbonylamino)^ 
nyl-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide ( 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 KJimethyl-2-methoxyethoxycarbonylamino)-4(S)-hydroxy-6-phe- 
nyl-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyI)hexanamide t 

N-(2(R)-hydroxy-1 (S)-indanyI)-5(SH1 ,1 -dimethyI-2-(2-methoxyethoxy)ethoxycarbonylaminoH(S)-hyd- 
roxy-6-pheny!-2(R)-((4-(2-(4-morpholinyi)ethoxy)phenyI)methyl)hexanamide ) 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethyl-2-(2-(2-methoxyethoxy)ethoxy)ethoxycarbony!amino)- 
4(S)-hydroxy^-phenyi-2(RH(4-(2^4-morpho!inyl)ethoxy)-pheny!)met^ 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3-methyl-3-pentyl xycarbonylamino)-4(S)-hydroxy-6-phenyi-2(R)- 
((4-(2-(4-morphoIinyl)ethoxy)phenyl)methyl)hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3^t^ 
(2-{4-morpholinyl)ethoxy)phenyI)methyI)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyi)-5(S)-(1 -bicyclo[2 ( 2,2]octyloxycarbonylamin M(S)-hydroxy-6-ph nyl-2(R)- 
((4-(2-(4-morphoIinyI)ethoxy)phenyl)methyl)hexanamid f 



14 



EP 0 434 365 A2 



N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-{1-bicyclo[2 f 2,1]h ptyloxycarbonylamino)-4(S)-hydroxy-6-ph nyl- 
2(R)^(4^2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SHmethoxycarb nylaminoH(S)-hydroxy^-phenyl-2(R)-((4-(2-(4-mor- 
pholiny!)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1(SHndanyl)-5(SH(2-tetrahydrofuranyl)methoxycarbo - 
nyl-2(R)-<(4-(2-(4-morphoIiny!)8thoxy)phenyl)methyi)hexanamide t 
N-(2(R)-hydroxy-1(S)-indan^)-5(SH(3-tetrahydrofuranyl)methox^ 
nyl-2(RH(4-(2-(44norpholinyI)ethoxy)phenyl)methy!)hexanamide ( 

N-(2(R)-hydroxy-1 (S)-indanyI)-5(S)-(1 ^nethyl-1-(2-tetrahydrofuranyl)ethoxycarbonyiamino)-4(S)-hyd- 
roxy-6-phenyl-2(RH(4-{2-(4Hnorpholinyl)ethoxy)phenyl)methyl)hexanamide I 
N-(2(R)4iydroxy-1(S)-indanyl)-5(S)-(1-methyl-1-(3-tetrahydrofuranyl)methox 
roxy-6-phenyl-2(RH(4-(2-(4^orpholinyl)ethoxy)phenyl)methyl)hexanam 

N-(2(R)-hydroxy-1 (S)-indanyi)-5^ 
((4-(2-(4-morpholinyi)ethoxy)phenyl)methyl)hexanamide. 

N-(2(R)-hydroxy-1(S)-indan^)-5(SH3-tetrahydropyranyloxycarbonylamino)^(S)-hydrox 

((4-(2-(4-morpholinyi)ethoxy)phenyI)methyI)hexanamide, 

N-(2(R)-hydroxy-1(S)-indantf)-5(S)^ 

((4-(2-(4-morpholinyI)ethoxy)phenyl)methyI)hexanamide I 

N-(2(R)-hydroxy-1(S)-indan^)-5(S)-((24etrahydropyranyi)methoxycarbonylamm 

nyl-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide 1 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH2-methoxyacetylaminoH(S)-hydroxy-6-phenyl-2( 

pholinyl)ethoxy)phenyl)methyi)hexanamide f 

N-(2(R)-hydroxy-1(S)-indanyi)-5(S)-(2-^ 

(2-(4-morpholinyi)ethoxy)phenyl)methyI)hexanamide l 

N-(2(R)-hydroxy-1(S)-indany!)-5(SM2^2-(2-^^ 

2(R)-{(4-(2-(4-morpholinyl)ethoxy)phenyl)-methyl)hexanamide 1 

N-<2(R)-hydroxy-1 (S)-indanyi)-5(S)-(1 ( 1 ^limethylethoxycarbonylamino)-4(S)-hydroxy-6-pheny!-2(R)-((4- 

(2-(4-morpholinyl)ethoxy)phenyl)methyl)h6xanannide l 

N.(2(R)-hydroxy-1(SHndanyl)-5(S)^ 

((4-(2-(4-morpholinyI)ethoxy)pheny[)-methyi)hexanamide, 

N-(2(R)-hydroxy-1(S)Hndan^)-5(S)-((2(SH©trahydrofuranyl)carbonylaminoH 
((4-(2-(4-morphoItnyl)8thoxy)phenyl)-methy!)hexanamide i 
N-(2(R)-hydroxy-1(S)-indan^)-5(S)-((3-te^ 
((4-(2-(4-morpholinyl)ethoxy)phenyl)-methyl)hexanamide f 

N-{2(R)-hydroxy-1(S)-indan^)-5(S)-(2^ethyipropyloxycarbonylamino)^(S)-hydroxy-6-phen 

(2-(4-morpholinyl)ethoxy)phenyl)-methyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5^ 

(4-morpholiny!)ethoxy)phenyl)methyi)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyi)-5(SH2^2-methoxyethoxy)ethoxycarbonylaminoH(S)-h 

2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)-methyl)hexanamide. 

N-(2(R)-hydroxy-1(S)-indanyi)-5(SH2^ 

6-phenyl-2(RH(4-(2-{4-morpholinyI)ethoxy)-phenyl)methyl)hexanamide. 

N-(2(R)-hydroxy-1 (S)-indany!)-5(SH1 ,1 -dimethylethoxycarbony!aminoH(S)-hydroxy-6-phenyl-2(R)-((4- 
(2-(2^xorr>orpholin-4-yl)ethoxy)phenyt)methyl)hexanamide. 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH1,1^im^ 
2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide ( 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(1 ( 1-dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)-((4- 

(2-(4-morpholinyi)ethylthio)pheny!)methyI)hexan amide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SM((»^ 

pholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(4-pyrM^ 

(2-(4-morpholinyl)ethoxy)phenyl)methyI)hexanamide, 

N-(2(RHiydroxy-1(S)-indanyt)-5(S)-(n^ nyi-2(R)-((4-(2-(4- 
morpholinyl)ethoxy)phenyi)methyl)hexanamide t 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(n-butyloxycarbonyiaminoH(S)-hydroxy-6^ 
morpholinyl)ethoxy)phenyl)methyl)hexanamide t 
N-(2(R)-hydroxy-1(SHndanyl)-5(SHn-pentylox^ 
morpholinyl)ethoxy)phenyl)methy!)hexanamide t 
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N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 , 1 -dimethyl ethoxycarbonylamino)-3(S),4(R)-dihydroxy-6-phenyi- 
2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(4(R)-hydroxy-2(R)-methyl-1 (R)-cyclopentyl)-5(S)-(1 ,1 -dimethylethoxycart)onylamino)-4(S)-hydroxy-6- 
phenyl-2(R)-((4-(2-(4-morpholinyl) thoxy)phenyI)-methyl)hexanamide t 

N-(4(R)-hydroxy-2(S)-methyl-1 (R)-cyclopentyl)-5(S)-(1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6- 
phenyl-2(R)-((4-(2-(4-inorphoIinyl)ethoxy)phenyI)-methyl)hexanamide l 

N-(2(R)-hydroxy-5(R)-methyl-1 (S)-cyclopentyl)-5(S)-(1 ,1 -dimethylethoxycart)onylamino)-4(S)-hydroxy-6- 
phenyl-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyI)-methyl)hexanamide f 

N-(2(R)-hydroxy-5(S)-methyl-1 (S)-cyclopentyI)-5(S)-(1 ,1 -dimethyIethoxycarbonylamino)-4(S)-hydroxy-6- 

phenyl-2(RH(4-(2-(4-moiphi3linyl)ethoxy)phenyl)-methy!)hexanamkJe, 

N-(2(S),3(R)-dihydroxy-5(R)-methyl-1(S)-cycto^ 

roxy-6-phenyl-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)-methyI)hexanamide t 
N-(2(S),3(R)-dihydroxy-5(S)-methyl-1(S)-cycl^^ 

hydroxy^-phenyl-2(R)-((4-(2^4-morpholinyl)ethoxy)phenyl)-methyI)h6xanamide l 

N-(3(S)-hydroxy^(S)-thiochromanyl)-5(S)-^ 

2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)-hexanamide i 

N-(1(S)-oxo^(R)-thiochromanyl)-5(SM 

((4-(2-(4-morpholinyl)ethoxy)phenyI)methyl)hexanamide f 

N-(2(R)-hydroxy-1(S)-bicyclo[4,3,0]nonyi)-5(S^ 

nyl-2(R)-((4-(2-(4-morpholiny!)ethoxy)phenyl)-methyI)hexanamide, 

N-(1(R,S)-oxo^(S)-isothiochromanyl)-5(S)-(1,1-dimethyIethoxycarbonylamino)^(S)-h 

2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)HfnethyI)hexanamid0, 

N-(2<R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethylethoxycart)onyl)amin<M(S)-hydroxy-6-phenyI-2(R)-t4- 

(2-(4-azabicyclo[2.2.2]octanyl-1-aminiumyl)ethoxy)-phenylmethyihexanamide t 

N-[(1-hydroxycyclohexyl)methyl]-5(S)-t-butoxycarb^ 

noethoxy]-phenyl)methylhexanamide, 

N-(3(S)-amino-2(R)-hydroxy-1(SHndanyl)-5(S)-^ 

[2-morpholinoethoxy]phenyI)methyIhexanamide, 

N-(2(R)-hydroxy-3A f 4,5,6JJA-hexahydro-indan-1(S)-y!)-5(S)-(1J-dimethylethoxycarbonylaminoH 

hydroxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)-phenyi)methylhexanamide ( 

N-(2(R)-((3-carboxypropanoyl)oxy)-1(S)-indanyl)-5^ 

6-phenyI-2(R)-((4-(2-(4-morpholinyl)ethoxy)pheny!)-methylhexanamide t 

N-(2(R)-hydroxy-1(S)Hndanyl)-5(S)-succinoylamino-4(S)-hydroxy-6-phenyl-2(RH(4-(2-m 

noethoxy)pheny!)methy!]hexanamide, 

N-(2(R)-[(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)-carbonyl]oxy)-1 (S)-indanyl)-5(S>-(1 , 1- 

dimethylethoxycarbonyiaminoM(S)-hydroxy-6-phenyl^^^ 

thyl)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH4-tetrahydropyranylcarbonyiaminoH(S)-hydro^ 

(2-{4-morpholinyl)ethoxy)phenyl)methylhexanamide, 

N-{2(R)-hydroxy-1(S)-indanyi)-5(SH(4-tetra^ 

(4-morpholinyl)ethoxy)phenyI)methyihexanamide ( 

N-[(cis-2(RM1'-methyl-3'-(S)-quinucM 

bonyiamino)-4(S)-hydroxy-6-phenyl-2(R)-t4-(2-morph 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-acetylamin^ 

ethoxy)phenyl)hexanamide, 

N-(cis-2(RM4-(4H7iemyl-1-piperazinyto^ 

bonylamino)^(S)-hydroxy-6-phenyl-2(R)-[4-^ 

N-(cis-2(R)-hydroxy-1 (S)-indanyi)-5(S)-[2(S)-(1 ,1 -dimethylethoxycarbonyIamino)-4-hyd- 

roxybutyryiamino]-4(S)-hydroxy-6-phenyl-2(RH(4^ 

N-(cis-(2(R)-hydroxy-1(S)-indanyl)-5(S)-[^^ 

phenyI-2(R)-[4-(2-morphoiinoethoxy)phenyl]methyl-hexanamide t 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(SH2(SH^ 

2(R)-[(4-(2-m rpholinoethoxy)phenyl)methyl]h xanamide, 

N-(2(RH(4-(morpholinomethy!)b nzoyl)oxy]-1(S)-indanyl)~5(S)-(1,1 -dimethyl th xycarbonyIamino)-4(S)- 
hydroxy-6-phenyl-2(R)-[(4-(2-morpholinoethoxy)phenyl)-m thyl]hexanamide, 
N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(SM1-ta^ 
phenyl-2(R)-[(4-(2-morpholinoethoxy)phenyi)m thyl]-hexanamide, 
N-(cis-2(R)-hydroxy-1 (S)-indanyl)^ 
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phenyl-2(RH(4-(2Hmorpholino thoxy)phenyi)m thyl]-hexanamide, 
N-(cis-2(R)-hydroxy-1(SHndanyI)-5(S)-[(2-hydroxy-1-indanylmethyl)carbon 
nyi-2(R)-[(4-(2-morphoIin ethoxy)phenyl)methyl]hexanamide, 
N«(cis-2(R)-hydroxy-1(SHndanyi)-5(S)4(4-morpholinyl)carbonyl]amin 
(2-morpholinoethoxy)ph nyljmethyljhexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3(R)-tetrahydrofuranyIoxycarbonylaminoH nyl- 

2(R)-{4-(2-(4-morpholinyl)etfioxy)phenyl)iTiethylhexanamid , 

N-(cis-2(S)-hydroxy-1(S)-benzopyranyl)-5(S)-(2-methoxyethoxycarbonylamincM 

2(R)-l(4-(2-morpholinoethoxy)phenyI)methyl]hexanamide, 

N-(cIs-2(S)-hydroxy-1(S>benzopyranyI)-5(S)-(3 ( 6 f 9,12-tetraoxatridecyloxycarbon 

6-phenyl-2(RH(4-(24norpholinoethoxy)phenyI)methyi]-hexanamide ( 

N-(2(RHiydroxy-1(S)-indanyl)-5(S)^ 

phenyl-2(R)-(4-(2-(4^on)ho!iny!)ethoxy)phenyl)-methyihexanamide ( 

N-(cis-2(R)-hydroxy-1 (S)-indanyl)-5(SH(2,2-dimethy!-1 t 3-diox6lane-4-methyloxy)carbonyl]amino-4(S)- 

hydroxy^-pHenyl-2(RH(^(2^orpho[inoethoxy)-phenyi)methyi]hexanamide t 

N-(cis-2(R)-hydroxy-1(S)-indanyI)-5(S)-[(2-furanyl-methy!oxy)carbonyl]am 

2(R)-[(4-(2-morphoIinoethoxy)phenyl)methyl]hexanamide, 

N-[2(R)-hydroxy-1(S)-indanyi]-5(S) 

pholino)ethoxy)pheny!]methyihexanamide t 

N-(2(R)4iydroxy-1(S)-indanyI)-5(S)-t2-(1 l 3-bis-(methoxyethoxy))propoxycarbonyl]amin 

phenyl-2(RH4-(2-(4-morphoIino)ethoxy)phenyI]-methyihexanamide f 

N-(2(R)-hydroxy-1(S)-indanyI)-5(S)-[5(R)-hydroxymethyl-3(S)-methoxytetrahydrofur^ 

hydroxy^-phenyI-2(RH^(2-(4-morpholinyl)ethoxy)-phenyl)methyl]hexanamide f 

N-(cis-2(R)-hydroxy-1(S)-indany!)-5(S)^ 

2(RH(4-(2-morpholinoethoxy)phenyl)methyl]hexanamide, 

N-(cis-2(R)-hydroxy-1(S)-indanyi)-5(S)-[(1-rnethoxy-2-propyioxy)carbonyl]amin 

2(R)-[(4-(2-morpholinoethoxy)phenyl)methyl]hexanamide t 

N-(2(R)-hydroxy-1(S)-indanyt]-5(S)-P^ 

2(R)^4-(2-(4-mo^phoIino)ethoxy)phenyl]methylhexanamide t 

N-(cis-2(R)-hydroxy-1(S)-indanyI)-5(S)-[(2-(1 ( 4-benzodioxanyl)methyl)oxycarbony]]amin 

6-phenyl-2(R)-[(4-(2-inorpholinoethoxy)phenyl)methyl]-hexanamide ( 

N-(2 t 2^ioxo^(S)-isothiochramanyl)-5{^^ 

2(RH(4-(2-morpho!inoethoxy)phenyI)methyl]-hexanamide l 

N-(2(R ( S)^xo^(SHsothiochromanyl)-5(S)-(1,^^ 

2(RH(4-(2-morpho!inoethoxy)phenyI)methyl]-hexanamide, 

N-(cis-2(R)4iydroxy-1(S)-indanyI)-5(S)-^ 

roxy-6-phenyf-2(R)^4-(2-morpholinoethoxy)phenyl)methyl]-hexanamide ( 
N~(cis-2(R)-hydroxy-1(S)-indany!)-5( 

6-phenyl-2(R)-[4-(2-morphoIinoethoxy)phenyl)methyl]-hexanamide ( 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 .1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-cyclohexyl-2(R)- 

[4-(2-(4-morpholino)ethoxy)phenylmethyl]hexanamide, 

N-(cis-2(R)-hydroxy-1(S)-indanyl)~5(S)-Il t 1^^ 

6-phenyi-2(RH( 4 -(2-fnorpholinoethoxy)phenyl)methyl)-hexanamide. 

N-(4(S)-isothiochromanyt)-5(S)-(1,lKl^ 

morpholinoethoxy)phenyl)methyl)hexanamide t 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(S)-nN-2<|w^ 

nyl-2(RH(4-(2-morpho!inoethoxy)phenyl)methyl]hexanamide f 

N-(2(R)-hydroxy-1(S)-indany!)-5(S)-(2-f^ 

pholinoJ-ethoxyJphenyOmethyl-S-cycIohexylhexanamide, 

N-(2(R)-hydroxy-1(S)-indany1)-5(SH^ 

(4-(2-(4-morphoIinyl)ethoxy)phenyl)methy!hexanamide ( 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)^ 

(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide l 

N-(2(R)^ydroxy-1(S)-indanyl)-5(S)-((4,5-dihydro-3(2H)-furylidene)acetamidoH(S 
2(R)-{4-(2-(4-morpholinyl)elhoxy)phenyl)methylhexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dim thylethoxycarbonylamino)-4(S)-hydroxy-6-cyclohexyl-2(R)- 
(4-(2-(4-methyIpiperazinyi)ethoxy)phenyl)methylhexanamid , 
N-(2(R)4*ydroxy-1(S)-indanyl)-5(SH(2-fura^ 
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(4-(2-morpholinoethoxy)phenylprop-2-en-1-yl)hexanamide p 
N-(2(R)-hydroxy-1 (S)-indan^ 

(4-{2-morpholinoethoxy)phenylprop-2-en-1-yI)hexanamide f 

N-(2(R)-hydroxy-1 (S)-indany1)-5(S)-(1 ,1 ^imethylethoxyc^rbonyl)amino-4(S)-hydroxy-6-cyclohexyl-2(R)- 
(3-(4-(2-(4-morpholinyl)ethoxy)phenyl)prop-2-en-1-yl)hexanamIde t 

N-(2(R)-hydroxy-1 (S)-indanyi)-5(S)-(1 J^imethylethoxycartonyl)amlno-4(S)-hydroxy-6-cyclohexy!-2(R)- 
(4-(2-(diethylamino)ethoxy)phenyl)methyIhexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethylethoxycarbonyiamino)-4(S)-hydroxy-6-cyclohexyl-2(R)- 
(4-(2-(diisopropylamino)ethoxy)phenyl)methylhexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethy!ethoxycarbonyiamino)-4(S)-hydroxy-6-(4-(2- 

dimethylaminoethoxyJphenylJ^tRJ-tS-phenyi^-propen-l-yl^hexanamide, 

N-(2(R)-hydroxy-1(SHndanyl)-5(S)-(3(R.S)-te^ 

2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyI)methylhexanamide l 

N-(2(RHiydroxy-1(S)-indanyl)-5(SH5(R^ 

hydroxy-6-phenyl-2(RH4-(2-(4-morpholinyl)ethoxy)-phenyl)methyihexanamide, 

N-(2(R)-hydroxy-1(S)-indanyI)-5(S)-(5-(2-acetoxy-1 t 4 :3,6-dianhydro-D-glucityi)carbonyIamino)-4(S)-hyd- 

roxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)-phenyi)methyItiexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)^3(S)-methy!-3-tetrahydrofuranyloxycarbonyl 

phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexananriide f 

N-(2(RHiydroxy-1(S)-indanyl)-5(S)-(4(S)-^ 

bonylaminoM(S)-hydroxy-6-pheny[-2(R)^ 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(4(S)-benzyloxy-3(R)-tetrahydrofuranyloxycarbonylamino)^( 
roxy-6-phenyl-2(R)-(4-(2-(4-morpholiny!)ethoxy)pheny!)-methyihexanamide f 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(4(R)-benzyloxy-3(R)-tetrahydrofuranyloxycarbonylamino)-4(S)-hyd- 

roxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)-methylhexanamide, 

N-(2(R)-hydroxy-1(S)-indany!)-5(S)-(4(S)-methoxy-3(R)-tetrahydrofuranyIoxycarb 

roxy-6-phenyl-2(RH4-(2-(4-morpholinyl)ethoxy)phenyl)-methylhexanamide, 

N-(2(R)4iydroxy-1(S)-indanyf)-5(S)-(4(R)-methoxy-3(R)-tetrahydrofuranyloxycarbon 

roxy-6-phenyI-2(R)^4-(2-(4-morpholinyl)ethoxy)phenyl)-methylhexanamide f 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH 

6-pheny!-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)-methylhexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(5(R)-methyl-3(S)-tetrahydrofuranyloxycarbonylaminoH 

6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)-methylhexanamide l 

N-(2(R)-hydroxy-1(S)-indanyI)-5(S)-(5(R)-methoxymethyl-3(S)-tetrahydrofurany!oxycarbon^ 

hydroxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)-phenyI)methyIhexanarnide t . 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(5(S)-methoxymethyW(S)-tetrahydrofurany!oxyc^ 

hydroxy-6-phenyl-2(RH^2-(4-morpholinyi)ethoxy)-phenyi)methylhexanarnide f 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH4(S^ 

bonylaminoH(S)-hydroxy-6-phenyl-2(RM^^ 

N-(2(R)-hydroxy-1(S)-indanyI)-5(S)-(3(S)4etrahydrofuranyloxyrarbonylaminoH(S)-h 

2(R)-(trans-3-(4-(2-(4-fnorpho!inyl)ethoxy)phenyI)prop-2-en-1-yl)hexanamide f 

N-(2(R)-hydroxy-1(SH'ndanyl)-5(S)-(3(S)4etra^ 

2(R)-{trans-3-(4-(2-(4-morphoiinyI)ethoxy)phenyi)prop-2-en-1-yi)hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH3(SH 

lohexy!-2(RHtrans-3-(4^2-(4-morpholinyl)ethoxy)phenyl)-prop-2-en-1-yl)hexanamide f 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH3(S)-tetra^ 

lohexyl-2(R)-(trans-3-(4^2-(4-morpho!inyl)ethoxy)phenyl)-prop-2-en-1-yi)hexanam 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3(SH^ 

lohexyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH3(S)-tetrahydrofuranyloxycarbonyIaminoH(S^hy^ 

IohexyI-2(R)-(4-(2-diethylaminoethoxy)phenyl)methyl)-hexanamide ( 

N-(2(R)-hydroxy-1(S)-indanyI)-5(S)-(3(S)-tetrahydrofuranyloxycart>onylam 

lohexyl-2(R)-(4-(2-(N l N-di-2-propyl)aminoethoxy)phenyl)-methylhexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3(S)-tetrahydr furanyloxycarbonyIamino)-4(S)-hydroxy-6-cyc- 

lohexy!-2(RH4-(2-(4-methyl-1-piperazinyl)ethoxy)phenyl)-methyIhexanarnide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3(S)-t trahydropyranyl xycarbonylamin )-4(S)-hydroxy-6-cyc- 

lohexyl-2(R)-(4-(2-(4-methyM-pip razinyl) th xy)phenyl)-methylhexanamide ( 

N-(2(R)-hydroxy-1 (S)-indanyt)-5(S)-(3(S)-1 1 1 -dioxotetrahydrathiofuranyloxycarbonyIamino)-4(S)-hyd- 
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raxy-6-cyd6hexyl-2<f^-(4-(2-(4-m rpholinyl) th xy)ph nyl)-m thylhexanamide, 
^(RHiydfoxy-ltSHndanylJ-StSHStSJ-l.l-di x tetrahydrothiofuranyl xycarbonylamino)-4(S)-hyd- 
«Mcy^her^2{RH^S"3-(4-(2-(4-morph linyl)ethoxy)-phenyl)prop-2- n-1-yl)h xanamid , 
N^R)-hydnDKy-1 (S)^an^^ 

raxy^-(^dahexyt-2(RH^ xanamide, 

N-P(R)4iydroxy-1{S>^^ 

raxy^cyctottexyl-^RH^ 

N-p(R)-hydraxy-1 (S)-indanyl)-5(S)-(3(S)-1 ,1 -dioxotetrahydrothiopyrany!oxycarbonylamino)-4(S)-hyd- 
raxy-6^ctohexyl-2(RH4-<2^^ 

N-^(R)-hyatoDKy-1 (S)^ndanyl)-5(S)-(3(S)-1 ,1 -dioxotetrahydrothiopyranyloxycarbonylamino)-4(S)-hyd- 

roxy-6-phe^2^Hlrans-3-(4-(2-(4Hfnorpho!inyl)ethoxy^^ 

N^2(R)^yd^-1{S)^anyl)-5(S)-(3(S)-1jKjioxotetrahydrothiopyr^ 

roxy-6-cy^exyl^(RMta 

hH2(R)-ttyitaxy-1 (S)4ndanyI)-5(S)-(3(S)^ 

raxy-6^ydrtmxyi-2(R}-(4-(2^4-m6thyl-1-piperazinyl)-ethoxy)phenyl)m 
hH2(R)-hydioxy-1(S)-indanyl)-5(S)-(4(S)-hydroxy-3(R)-tetra^ 
roxy-6-phenyl-2{RH^2-(4-nK»rpholinyl)ethoxy)phenyl)-methylhexanami 
N^(R)-hydraxy-1 (SHndanyl)^ 

roxy-6-ptra^^RH^-(4-morpholinyl)ethoxy)phenyl)-methylhexanamide l 
N^2(RH*y*axy-1(S^ 

6^henyl-2^H^2-(4-morpholinyl)ethoxy)phenyI)-methylhexanamide, 

N-(2(R)-hyrfroxy-1(SHndanyl)-5(SH4(R)-methyl-3(S)-tetra 

6^henyl-2PH^(2^4-morpho!inyl)ethoxy)phenyl)-methylhexanarnide, 

N^(R)-hydE^1(SHndanyl)-5(S)-(2H^ethoxyethoxycarbonylam 

(4K2-(4-jno^ito^)8thoxy)phenyl)methylhexanamide ( or 

r^2(R)-hydraxy-1(^ndam 

2(R)^4-(2H4roorphoIinyi)ethoxy)phenyl)methyIhexanamide, 
or pharmaceufically acceptable salts thereof. 

Another emtod&nent of the present invention is the following compounds : 

N^2(RHiydft»cH (SHndan^^ 
(2-(4-morphdinyl)etrioxy)pheny[)-methyi)hexanamide t 
N^2(R)-hydnsxy-1(S)^danyl^^^^ 
(2-(N,N-bisgHrTtethox^ 

N-(2(R)-hydroxy-1(SHndanyl).5(S)-(1-methylethoxywrbonylaminoH 
(4-rnorpho!iny!)ethoxy)phenyl)rnethyl)hexanarnide l 
NK2(R)-hydrc»^1<SHndanyl)-5(S)-etho)cy(arbony!am 
pholinyl)emoxy)pheny!)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (SHhdanyi)-5(S)-(1 ,1 -dimethyl ethoxycarbonyl ami no)-4(S)-hydroxy-6-cycl oh exyl-2( R)- 
(4*(2-(4-morpholinyl)ethoxy)phenyl)methyl hexanamide, 

N-(2(R)-hydroxy-1{S)-indanyi)-5(S)-(3(S)-tetrahydrofuranyloxyc^rbonyiamino)^(S)-hydroxy-6<yc^ 
iohexyl-2(RH4-(2-{4-morpholinyl)ethoxy)phenyl)methyI hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyi)-5(S)-^ 

(4-(2-(4-methyH-pipera2inyl)ethoxy)phenyI)methyl hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH3(S)-tetra^ 

lohexyl-2(RH4-(2-(4-methyM-pipera2inyl)ethoxy)pheny!)methyl hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethyIethoxycarbonylamino)-4(S)-hydroxy-6-cyclohexyl-2(R)- 
(4-(2-(N,N-d?-2-pTOpyl)aminoethoxy)phenyl)methyI hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3(S)-tetrahydrofuranyloxyc^rbonylaminoH(S)-hydroxy-6<yc- 
lohexyl^RH^^N.N-di^-propylJaminoethoxyJphenyOmethyl hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(SM1 .1 KJimethylethoxycarbonylamino)-4(S)-hydroxy-6-cyclohexyl-2(R>- 
(trans-3-(4-(2-(4H^orpholinyl)ethoxy)phenyl)prop-2-en-1-yl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyI)-5(S)-(3(S)-tetrahydrofuranyloxycarbonylamino)-4(S)-hydroxy-6-cyo 
lohexyl-2(R)-(trans-3-(4-(2-(4-morpholinyl)ethoxy)pheny!)prop-2-en-1-yl)hexanamide, 
N-(2(R)-hydroxy-1 (S)-indanyl}-5(S)-(1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)- 
(trans-3-(4-(2-(4-m rpholinyl)ethoxy)phenyl)prop-2- n-1-yl)h xanamide, 
N-(2(RHiydroxy-1(S)-indanyl)-5(S)-(3(S)-tetrah 

2(R)-{trans-3-(4-(2-(4-morpholinyl)ethoxy)phenyl)pr p-2- n-1-yl)hexanamid , or 
N-(2(R)-hydroxy-1(S)-indanyi)-5(S)-(2-methoxyethyloxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)- 
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(trans-3-(4-(2-(4-morph I inyl)ethoxy) phenyl) prop-2-en-1-yl)hexanamide, 
or pharmaceutical^ acceptable salts thereof. 

In the compounds of the present invention, the A, G, B and J components and the like may hav asymmetric 
centers and occur as racemates, racemic mixtures and as individual diastereomers, with all isomeric forms 

5 being included in the present invention. 

When any variable (e.g., aryl. heterocycle, R. R 1 , R 2 ( R 3 , R 4 R 7 f R 9 , R 10 , R 11 , R 12 . R 14 R 15 , R 16 , R 17 , A e , 
n t Z, etc.) occurs more than one time in any constituent or in formula I, its definition on each occurrence is inde- 
pendent of its definition at every other occurrence. Also, combinations of substituents and/or variables are per- 
missible only if such combinations result in stable compounds. 

10 As used herein except where noted, "alky!" is intended to include both branched — and straight-chain satu- 
rated aliphatic hydrocarbon groups having the specified number of carbon atoms (Me is methyl, Et is ethyl, Pr 
is propyl, Bu is butyl) ; "alkoxy" represents an alkyl group of indicated number of carbon atoms attached through 
an oxygen bridge ; and "cyctoalkyl" is intended to include saturated ring groups, such as cyclopropyi, cyciobutyl, 
cyclopentyl, cyclohexyl (Cyh) and cycloheptyl. "Alkenyl" is intended to include hydrocarbon claims of either a 

15 straight or branched configuration and one or more unsaturated carbon-carbon bonds which may occur in any 
stable point along the chain, such as ethenyl, propenyl, butenyl, pentenyi, and the like. "Halo", as used herein, 
means fluoro, chloro, bromo and iodo ; and "counterion" is used to represent a small, single negatively-charged 
species, such as chloride, bromide, hydroxide, acetate, trifluroacetate, perchlorate, nitrate, benzoate, maleate, 
tartrate, hemitartrate, benzene sulfonate, and the like. t 

20 As used herein, with exceptions as noted, "aryl" is intended to mean phenyl (Ph) or naphthyl. "Carbocyclic" 
is intended to mean any stable 5- to 7-membered carbon ring or 7- to 10-membered bicyclic carbon ring, any 
of which may be saturated or partially unsaturated. 

The term heterocycle or heterocyclic, as used herein except where noted, represents a stable 5- to 7-mem- 
bered mono — or bicyclic or stable 7- to 10-membered bicyclic heterocyclic ring which is either saturated or 

25 unsaturated, and which consists of carbon atoms and from one to three heteroatoms selected from the group 
consisting of N, O and S, and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the 
nitrogen heteroatom may optionally be quaternized, and including any bicyclic group in which any of the above- 
defined heterocyclic rings is fused to a benzene ring. The heterocyclic ring may be attached at any heteroatom 
or carbon atom which results in the creation of a stable structure. Examples of such heterocyclic elements 

30 include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyI, azepinyl, 
pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazinyi, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, 
thiazolidinyl, isothiazolyl, quinudidinyf, isothiazolidinyl, indolyl, quinolinyi, isoquinolinyi, benzimidazolyl, 
thiadiazoyi, benzopyranyl, benzothiazolyl, benzoxazolyl, furyi, tetrahydrofuryl, tetrahydropyranyl, thienyl, 

35 benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl. Morpholino 
is the same as morpholinyl. 

The pharmaceutically-acceptable salts of the compounds of Formula I (in the form of water — or oil — sol- 
uble or dispersible products) include the conventional non-toxic salts or the quaternary ammonium salts of these 
peptides, which are formed, e.g., from inorganic or organic acids or bases. 

40 Examples of such acid addition salts include acetate, adipate, alginate, aspartate, benzoate, benzenesulfonate, 
bisutfate. butyrate, citrate, camphorate, camphorsulfonate, cyclopentanepropionate, digluconate, dodecylsul- 
fate, ethanesulfonate. fumarate, glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, 
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate, methanesulfonate, 2- 
naphthalenesulfonate, nicotinate, oxalate, pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, piva- 

45 late, propionate, succinate, tartrate, thiocyanate, tosylate, and undecanoate. Base salts include ammonium 
salts, alkali metal salts such as sodium and potassium salts, alkaline earth metal salts such as cafcium and 
magnesium salts, salts with organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and salts 
with amino acids such as arginine, lysine, and so forth. Also, the basic nitrogen-containing groups may be 
quaternized with such agents as lower alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, bromides 

so and iodides ; dialkyl sulfates like dimethyl, diethyl, di butyl ; and diamyi sulfates, long chain halides such as 
decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides, araikyl halides like benzyl and phenethyi 
bromides and oth rs. 

HIV protease inhibitors of Formula I may be prepared in accordance with well-known procedures for prep- 
aring peptide analogs from th ir constitu nt amino acids or analogs th reof. In general, once th G substituent 
55 is mad ,th rest fth synthesis f Hows the principl f amide bond formati n by the coupling methods f either 
solution-phase or solid-phase peptide synthesis. The addition and removal of one or more protecting groups 
is also typical practice. 

Amide couplings us dtof rm the compounds of this invention ar typically perform d by the carbodiimide 
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method wlfii reagents sudtas dicyctohexylcarbodiimide, or N-ethyl, N'-(3-dimethylaminopropyi) carbodiimide. 
Other methods of forming Ihe amide or peptide bond include, but are not limited to synthetic routes via an acid 
chloride, azide, mixed an?iydride or activated ester. Typically, solution phase amide couplings ar p rformed, 
but solid-plBBes ynlhe&ts b y dassteal^leniB^d techniques may b employed instead. 

The setetfkmofprotacfing groups is, in part, dictated by particular coupling conditions, in part by the amino 
acid and peptide components involved in the reaction. Such a mi no-protecting groups ordinarily employed 
include those which am «31 known in the art, for example, urethane protecting substituents such as ben- 
zyl oxycarbonyl tranbobenzoxy), p-methoxycarbobenzoxy, p-nitrocarbobenzoxy, t-butyloxycarbonyl, and the 
like. It is preferred to utilize t-butyl oxycarbonyl (BOC) for protecting the a-amino group in the amino acids under- 
going reaction at the caAoxyl end of said amino acid, in part because the BOC protecting group is readily 
removed by«2at3velyTniflacids such as trifluoroacteic acid (TFA), or hydrogen chloride in ethyl acetate. 

The OH group of Thr.Tyr or Ser and analogs thereof may be protected by the Bzi (benzyl) group and the 
epsilon-amtnogroupofLys may be protected by the 1POC group or the 2-chlorobenzyloxycarbonyl (2-C1-CB2) 
group. Treatment with HF.xxr catalytic hyttogenation are typically employed for removal of IPOC or 2-C1-CBZ. 

Two schemes for preparing compounds of Formula I are presented below. 



Scheme I a~Q,U,S) 



BOCNH 
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1*2 

BOCNH | ijn * nBu 4 NF BOCNH UW 
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P-^nrR' 8 
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Scheme II (Y-C) 
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Where Y n -P=-(CH 2 )n-CJ<Ohfe) 2 
n=0 to 5 
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In Scheme I, wherein Y is O, N or S, the aldehyde 1 is converted to the alcohol 2 by conventional reaction 
with chloromethyltrimethylsilane. Subsequent Peterson olefin synthesis by reaction with boron trifluoride eth- 
erate results in dehydroxysilation and removal of th Boc group. The Boc group is added back with xc ss di- 
tert-butyldicarbonate to yield 3. Epoxidation of 3 by reaction with diethyimalonate and MCPBA and sodium 
ethoxide results in 4. Subsequent coupling with a halog nated R 10 ide chain by treatment with aqueous acid 
followed by aqueous base results in an intermediate carboxylated at C2. Heat r mov s the carboxyl group to 
give 5. The lactone is opened with base, then the hydroxy! group protected by silylation. Further conventional 
steps of coupling and r moval of silyl or other protecting groups yields 9. Subsequent alkylation with c sium 
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carbonate at high tempeaiture (at least about 30*0) yields 10. 

Wh n Y = C as JnSthem II, a d i ffere n t alkyiafi^ reagent is n cessary. After r moval of the protecting 

group With acid, 12 t c f^j|fr*^^.mmfi>niiBwftl Tttriitfttwre aminatinn to yield 13. 

Additional schemesana *ynth€*8c mefiiods are found in EPO 0 337 714, Application No. 89303539.4, 
published in October *if 3889, which published application is her in incorporated by r f r nc for these pur- 
poses. 

The present inventors specfftafly iBiaarated by Tables I through IX. 



IASLELI 
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TABLE I (CONT'D^ 
np 



HO 5 l 

' OH 



O 

o 



amorphous 



BOC-Ala 132-3°C 
HjN-Ala 118-20°C 



174-9°C 



O 

TO2Cv/S ^ 172-3°C 
O 



207-9°C 



234-6°C 



200-2°C 



210-12°C 



0 

CH 3 -J 21 7-9°C 

BOC-( honro)-Ser- 1 61 -4°C 

E*° x 179-83°C 

H 2 N-(horro)-Sor 139-42°C 
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pa 



O, ° 

O— y O 
\)^CH 2 0-C- 



o 



o 

1 1 



rCHjOCHOjCHO-C- 



rrp 



95-7°C 



O 

^^N-CKjO-C- 1 79-81 °C 
0 

MaOCH 2 CH 2 0-C- 1 58-60°C 

0 

II 

Ma(OCH a CH 2 ) 2 0-C- 1 27-32°C 



154-6°C 



1 07-1 0°C 



1 81 -3°C 



(CKjOCC^jOCHa^aCm-C- 1 20-22°C 

O 
1 1 

CHsOCHCCt^CKjCHzO-C- 1 49-50°C 

O 
» i 

CH 3 OCH 2 CHCCH 3 )0-C- 1 69-71 °C 



O 

^X^O.XHjO-C- 1 55-58°C 



O 

CH 3 0( CH 3 ) 2 OCH 2 CH( CH 3 aC CHj) 2 0) CH 2 0-C- anor phous 
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A rrp 




O 



N* -acet ylnouramLnoy 1 20G-9°C 
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TABLE I (CONT'D^ 



np 



1 22-6°C 



B0C-A3 p- 




21 3-5°C 



O^v^NHAsp- 221 -5°C 



O 



H 



O 
J 



214-6°C 



200-2°C 



1 85-7°C 
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rrp 



6 



O 
it 

p-c- 



o o 

II 

p-c- 



o 




o 

p-c- 



0 o 
o-c- 



204-8°C 



201 -2°C 



O 

O 

O >-0-C- 205-6°C 



1 99-201 °C 



(W 194-6°C 
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it 

P-C- 



H 2 OCH 3 



AcO 

H 



CH 3 ° 



O 



O 



204-205°C 
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A np 



O 

PhCH 2 0> P-C- 

o 

CH 3 0, P-c- 
o 

HQ, £)-C- 



o 



O 

PhCHjCV £>-C- 



b' 



O 

CH a O o-c- 



b 



175-6°C 



170-2°C 



202-3°C 



205-6°C 



30 



EP0 434 365 A2 

TABLE I (CONT'D) 
rrp 



O 
ii 

HO £>-C- 



o 

tl 

CH, n. C - 



O 
II 

CIV £>-C- 



o 



O 
tt 

p-c- 



o 

II 

p-c- 



CH 3 OCH 2 O 
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TABLE II 

OH 

R 9 

R 9 

CH 3 - 
CH3CH2*" 
CH3CH2CH2- 
CH3CH2CH2CH2" 
CH3CH2CH2CH2CH2- 




CH 2 =CHCH 2 - 
(CH 3 ) 2 C=CHCH 2 
(CH 3 ) 2 CH- 
CH 3 CH 2 CH(CH 3 )- 



CH 2 ); 
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R 6 — C— 

1 9 

R 8 R "P 



cyclohoxyl < )— CB 



Cert-butyl 



tort-butyl 



tert- butyl 




tart-butyl HO ( ) — CH ; 



tert- but yl PhCH 2 CH 2 



tort-but yl 
tert -but yl i9obut yl 



:h 3 
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TABLE V 



R 7 0 OH 
R «_<L{!_» I I H OH 




' w 



R 7 




R°— C— 
I 



P 8 R 9 P 9 




cert -butyl PhCH 2 || j N v y 175-6°C 



tert-butyl PhCH 2 CH >7V V^^^N^ pMB-9°C 

O 171 -3°C 

tert-butyl PhCH 2 

2 CH, 




tert-butyl PhCH 2 

CH 2 




tert-butyl PhCH 2 
tert-butyl PhCH 2 



CH 2 



CH 2 





ncch 2 ch 2 och 3 ) 2 157-9°C 



/ — ^ 

S 169-71°C 



204-6°C 



/ V-TH fTV 0 ^^ ™* 144-5 0 C 

tert-butyl \ /*- H 2 H J \ — / 



CH, 



tert-butyl ^ CR 

CH 2 ^^ 
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R 7 
I 

R* — C— 

R 8 R' B R' a np 



^ H2 phch 2 c ^^rO^O 



O 166-7°C 

0 



CH 3 OCH 2 CH 2 PhCH 2 c ^^T\j^^VJo 1 53 - 4 ° C 

tert- butyl ^^-CH 2 CI ^_^~"C^^ V ^^J0 148-9°C 

tert-butyl ( )-CH 2 H J \_ 
N — ' CH 2 ^ ^ 

tert-butyl (^H, ch jQ)^"^_ 92 - 4 ° C 



CH 2 ' 

CH, 



tort-butyl J^J **■ ^ 
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TABLE VI 




fib 



nrp 



H 



H 



J, 




V / 

M n 



H 




184-6°C 

189- 90°C 

1 92-3°C 
1 81 -3°C 

1 64-6°C 

1 Rd.^V 

1 90- 2°C 
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nrp 



o 



1 84-6°C 



1 90-2°C 



N SO, 



1 57-8°C 



"N""V-NTFA~ 112-B°C 



O h /N arrorphous 




228-30°C 



OCH 2 CH 2 N( CH 2 CH 2 OH) 2 
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R 7 

R°-C- J "P 



tert-butyl 



t©rt-butyl 



tert- butyl 



tort-butyl 



tart-butyl 



tert-but yl 
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3 21 



CH 2 - N, 



CH, 



N 

(CH 2 ) 14 CH, 
EC 

(CH 2 )«-N, 

v NEC ■ 



CH 2 CH 2 CC0 2 H 



1 65-7°C 
1 94-5°C 
1 70-2°C 

amorph^u? 
amorphous 
1 49-50°C 
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R 21 rrp 

[ OCH 2 CH 2 ] 3OCH3 101-4°C 

y-^y ^N-CH 3 123°C 

K^o 201 -4°c 

-j^N*-^ 223-5°C 
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TABLE IX 




The compounds of the present invention are useful in the inhibition of HIV protease, the prevention or treat- 
ment of infection by the human immunodeficiency virus (HIV) and the treatment of consequent pathological 
conditions such as AIDS. Treating AIDS or preventing or treating infection by HIV is defined as including, but 
not limited to, tr ating a wide rang of states of HIV infection ; AIDS, ARC (AIDS r lated complex), both 
symptomatic and asymtomatic, and actual or potential erposure to HIV. For exampl , the compounds of this 
invention are useful in treating infection by HIV after suspected past exposure to HIV by .g., blood transfusion, 
accid ntal n dl stick, r exposur to pati nt blood during surgery. 

In the present invention, compounds with asymmetric centers may occur as racemates, racemic mixtures 
and as individual diastereomers, with all isomeric forms of the compounds b ing included in the present inven- 
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tion. 

For the purposes, the compounds of the present invention may be administered orally, parenterally (includ- 
ing subcutaneous inj ctions, intrav nous, intramuscular, intrast mal injection r infusion techniques), by inha- 
lation spray, or re eta II y, in dosage unit formulations containing conventional non-toxic 
5 pharmaceutically-acceptable carriers, adjuvants and vehicles. 

Thus, in accordance with the present invention there is further provided a method of treating and a phar- 
maceutical composition for treating HIV infection and AIDS. The treatment involves administering to a patient 
in need of such treatment a pharmaceutical composition comprising a pharmaceutical carrier and a therapeuti- 
cally-effective amount of a compound of the present invention, or a pharmaceutically-acceptable salt thereof. 
10 These pharmaceutical compositions may be in the form of orally-administrable suspensions or tablets ; 
nasal sprays ; sterile injectable preparations, for example, as sterile injectable aqueous oroleagenous suspen- 
sions or suppositories. 

When administered orally as a suspension, these compositions are prepared according to techniques well- 
known in the art of pharmaceutical formulation and may contain microcrystalline cellulose for imparting bulk, 
15 alginic acid or sodium alginate as a suspending agent, methylcellulose as a viscosity enhancer, and sweet- 
ners/flavoring agents known in the art. As immediate release tablets, these compositions may contain micro- 
crystalline cellulose, dicalcium phosphate, starch, magnesium stearate and lactose and/or other excipients, 
binders, extenders, disintegrants, diluents and lubricants known in the art 

When administered by nasal aerosol or inhalation, these compositions are prepared according to techni- 
20 ques well-known in the art of pharmaceutical formulation and may be prepared as solutions in saline, employing 
benzyl alcohol or other suitable preservatives, absorption promoters to enhance bioavailability, flourocarbons, 
and/or other solubilizing or dispersing agents known in the art. 

The injectable solutions or suspensions may be formulated according to known art, using suitable non- 
toxic, parenterally-acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water. Ringer's solution 
25 or isotonic sodium chloride solution, or suitable dispersing or wetting and suspending agents, such as sterile, 
bland, fixed oils, including synthetic mono- or diglycerides, and fatty acids, including oleic acid. 

When rectally administered in the form of suppositories, these compositions may be prepared by mixing 
the drug with a suitable non-irritating excipient, such as cocoa butter, synthetic gfyceride esters or polyethylene 
glycols, which are solid at ordinary temperatures, but I iquidify and/or dissolve in the rectal cavity to release the 
30 drug. 

Dosage levels of the order of 0.02 to 5.0 or 10.0 grams-per-day are useful in the treatment or prevention 
of the above-indicated conditions, with oral doses two-to-five times higher. For example, infection by HIV is 
effectively treated by the administration of from 10 to 50 milligrams of the compound per kilogram of body weight 
from one to three times per day. It will be understood, however, that the specific dose level and frequency of 
35 dosage for any. particular patient may be varied and will depend upon a variety of factors including the activity 
of the specific compound employed the metabolic stability and length of action of that compound, the age, body 
weight, general health sex, diet, mode and time of administration, rate of excretion, drug combination, the sev- 
erity of the particular condition, and the host undergoing therapy. 

The present invention is also directed to combinations of the DIV protease-inhibitory compounds with one 
40 or more agents useful in the treatment of AIDS. 

For example, the compounds of this invention can be given in combination with the antivirals, 
tmmunomodulaters, antibiotics or vaccines or other derivative forms thereof as listed in the following Table 
[source : Marketietter , Nov. 30. 1987, pp. 26-27 ; Genetic Engineering News , Jan. 1988, Vol. 8, 23] : 

45 



50 



55 



46 



EP 0 434 365 A2 



Drug Name 
AL-721 



A. Antivirals 

Manufacturer 
Ethigen 



Indication 
ARC, PGL 



BETASERON 
(interferon beta) 



Triton Biosciences 



AIDS, ARC, KS 



CARRISTN 



Carrington Labs 



ARC 



(polymannoacetate) 



CYTOVENE 
(ganciclovir) 



Syntex 



CMV 



DDC 



Hoffmann-La Roche 



AIDS , ARC 



(dideoxycytidine) 



Abbreviations : AIDS (Acquired Immune Deficiency 
Syndrome); ARC (AIDS related complex); CMV 
(Cytomegalovirus, which causes an opportunistic 
infection resulting in blindness or death in AIDS 
patients); HIV (Human Immunodeficiency Virus, 
previously known as LAV, HTLV-III or ARV); KS (Kaposi's 
sarcoma); PCP (Pneumonocystis carinii pneumonia, an 
opportunistic infection); PGL (persistent generalized 
lymphadenopathy ) . 
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Drug Name 

FOSCARNET 
(trisodium 
phosphonof ormate ) 



Manufacturer 
Astra AB 



Indication 
HIV inf , CMV 
retinitis 



HPA-23 



Rhone-Poulenc Sante HIV infection 



ORNIDYL 

(ef lornithine) 



Merrell Dow 



PCP 



PEPTIDE T 
(octapeptide 
sequence) 



Peninsula Labs 



AIDS 



RETICULOSE 
(nucleophospho- 
protein) 



Advanced Viral 
Research 



AIDS, ARC 



RETROVIR 
advanced 
(zidovudine ; 
A2T) 



Burroughs Wellcome AIDS, 



ARC 

pediatric 
AIDS, 

KS , asympt 
HIV, 

HIV. 

neurological 
involvement . 
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Drug Name 
RIFABUTIN 
(ansamycin LM 427) 

(trimetrexate) 

UA001 



VIRAZOLE 
(ribavirin) 

WELLFERON 

(alfa interferon) 

ZOVIRAX 
(acyclovir) 



Manufacturer 
Adria Labs 

Warner-Lambert 

Ueno Fine Chem 
Industry 

Viratefc/ICN 
Burroughs Wellcome 
Burroughs Wellcome 



Indication 
ARC 



PCP 

AIDS » ARC 



AIDS, ARC , KS 



KS, HIV, in comb 
with RETROVIR 

AIDS, ARC, in 
comb with 
RETROVIR 



B. Immunomodulators 



Drug Name 

ABPP 

KS 

(bropirimine) 



Manufacturer 
Upjohn 



Indication 
Advanced AIDS, 



AMPLIGEN 
(mismatched RNA) 



DuFont 

HEM Research 



ARC . 



(Anti-human alpha Advanced Biotherapy AIDS , ARC , KS 
interferon Concepts 
antibody) 
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Colony Stimulating 
Factor (GM-CSF) 

CL246.738 
(CL246,728) 

IMREG-1 



IMREG-2 



IMUTHIOL 
(diethyl dithio 
carbamate) 

Prug flame 

IL-2 

(interleukin-2) 
IL-2 

(interleukin-2 ) 
INTRON-A 

(interferon alfa) 

ISOPRINOSINE 
(inosine pranobexi 

(methionine 
enkephalin) 



Sandoz Genetics 
Institute 

American Cynamid 

Imreg 

Imreg 

Merieux Institute 



Manufacturer 
Cetus 

Hoffmann-La Roche 
Immunex 

Schering-Plough 

Pharmacevt icols 
TNI 

Pharmaceuticals 



AIDS, ARC, HIV, 
KS 

AIDS 



AIDS, ARC, PGL, 
KS 

AIDS, ARC, PGL, 
KS 

AIDS, ARC 



Indication 

AIDS, KS 



AIDS, KS 



KS 

ARC . F r -T... HT" 
servrvs i • » v» 
patients 

AIDS, ARC 
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MTP-PE 

(nmranyl-tripep- 
tide) 

THYMOPESTIN (TP- 5) 
(thymic compound) 

10 

ROFERON - 

(interferon alfa) 

15 (recombinant 

e ry t hropo i e t i n ) 

20 

TREXAN 
(naltrexone) 

25 

TNF (tumor 

necrosis factor) 

30 



Ciba-Geigy 
Ortho 

Pharmaceuticals 
Hoffmann-La Roche 

Ortho 

Pharmaceuticals 

DuPont 
Genentech 

C. Antibiotics 



KS 



HIV infection 
KS 

severe anemia 
assoc with AIDS 
L RETROVIR 
therapy 
AIDS , ARC 

ARC , in 
combination 
interferon gamma 



35 Drug Name 

PENTAIT 300 
(pentamidine 
isethionate) 

40 

D. Vaccines 

Any one of a variety of AIDS or HIV vaccines presently under study and development can be used in com- 
bination with the compounds of this invention or salt or derivative forms thereof, in the treatment or prevention 
45 of AIDS and diseases of similar character caused by HIV. 

It will be understood that the scope of combinations of the compounds of this invention with AIDS antivirals, 
imunomodulators, antibiotics or vaccines is not limited to the list in the above Table, but includes in principle 
any combination with any pharmaceutical composition useful for the treatment of AIDS. 

50 SYNTHESIS 



Manufacturer Indication 
LyphoMed PCP 



The preparation and synthesis follows, in general, U.S. Patent 4,661,473 ; Evans, B.E. et a[, J. Org. Chem. . 
50,4615, (1985) and Evans, B.E. et ah, "A Stereocon trolled Synth sis of Hydroxyethylene Dipeptide Isosteres," 
Proc. Am. pept. Symp., 9, 743-6(1985), and Luly, J.R. et al 1. J. Org. Chem, 52, 1487 (1987), all herein incor- 
55 porated by reference. All temperatures are in degrees centigrade, unless indicated otherwise. 

EXAMPLE 1 
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Preparation of 

N-(cis-2(R)-hydroxy»1(S)-indanyl)-5(SH1 t 1-dimethyl thoxycarbonylamino)-4(S)-hydroxy-6'phenyl-2(R)-[(4-(2 
-(4-morphotinyl)ethoxy)ptienyt) ethyl]-hexanamide. 

5 Step A : Preparation of N-3(SH(1,1-Dimethylethoxycarbo^ 
butane : 

To a stirred suspension of magnesium turnings (9.79 g, 403 mmoi) in dry diethyl ether (200 mL) under nit- 
rogen was added chloromethyltrimethylsilane (50 mL, 358 mmol). The reaction was initiated by gentle warming 

10 and then was cooled in an ice bath to maintain gentle reflux. After exotherm was complete the reaction was 
stirred at room temperature for 1 hour then cooled to -78°C in a dry ice/acetone bath. To the solution of the 
Grignard was added dropwise with stirring a solution of N-2(S)-[(1.1-dimethyletrioxycarbonyi)amino]-3-phenyl 
propionaldehyde (19.3 g ( 77.4 mmoi) in dry diethyl ether (250 mL) dropwise such that the temperature of the 
reaction remained below -55°C. The resultant gray suspension was allowed to warm to room temperature where 

15 it was stirred lor 30 minutes then was quenched by pouring into a mixture of ice (500 g) and 10% citric acid 
(500 mL). The organic phase was collected and the aqueous phase was extracted with diethyl ether (3 x 300 
mL). The combined organics were washed with 10% citric acid (1 x 300 mL) and brine (1 x 200 mL), dried over 
anhydrous magnesium sulfate, filtered, and concentrated to give crude N-3(SH(1.1-dimethylethoxycar- 
bonyl)amino]-2(RSVriydroxy-4-phenyI-1-trimethyIsilyl butane (26.6 g ( quantitative crude yield) as a yellow oil. 

20 An analytical sample was obtained by !ow pressure chromatography (silica gel, 230-400 mesh ; diethyl ether: 
hexanes, 30%; 70%) followed by recrystallization from heptane, mp = 91-95°C ; elemental analysis. Calcd. 
for Ci8H 3 iN03Si (337.53) : 

C = 64.05, H = 9.26. N = 4.15 ; 
25 Found : 0 -64,05, H = 9.13, N = 4.22 ; [a] D 20 = -40.0°. 

Step B : Preparafion^of 3(S)-Amino-4-phenyl-1-butene. 

To a stirredsohjtion of the product of Step A (22.8 g, 67.5 mmol) in dry methylene chloride (400 mL) cooled 
30 in an ice bath and under nitrogen was added in a fine stream boron trifluoride etherate (43 mL, 345 mmol). The 
solution was allowed to warm to room temperature where it was stirred for 4 days. Reaction was cooled in an 
ice bath and quenched by the dropwise addition of 10% sodium hydroxide (400 mL). The organic phase was 
collected and the aqueous phase was extracted with methylene chloride (2 x 250 mL). The combined organics 
were washed with brine (1 x 200 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated to 
35 give crude 3(S)ran»no-4-phenyl-1-butene (14.2 g) as a yellow oil. 

Step C : Preparation of N-3(S)-[(1.1"Dimethylethoxycarbonyl)aminoH-phenyl-1-butene : 

A solution ofrthe product of Step B (14.2 g) and di-tert-butyl dicarbonate (31.0 g, 142 mmoL) in dry 
40 methylene chloride (200 mL) was stirred at room temperature for 18 hours, washed with 10% citric acid (3 x 
100 mL), water (1 x 100 mL), sat'd. sodium bicarbonate (3 x 125 mL) t and brine (1 x 250 mL), dried over anhydr- 
ous magnesium sulfate, filtered and concentrated to yield crude N-3(S)-1[(1,1-dimethylethoxycarbonyl)amino]- 
4-phenyibutene {34.6 g) as a yellow oil. Crude product was purified by low pressure chromatography (silica 
gel, 230-400 mesh, 10 x 20 cm column; diethyl ether : hexanes, 20%: 80%) to yield N-3(S)-[(1.1- 
45 dimethyIethoxyicaitonyl)amino]-4-phenyl-1-butene (1 6.3 g, 97.6% yield) as a white solid. An analytical sample 
was obtained by^ecrystallization from heptane, mp = 67.5 - 68.5°C ; 
elemental analysis, CaJcd. for C15H21NO2 (247.34) : 

C = 72.84, H = 8.56, N = 5.66. 
so Found : C = 72.78. H = 8.76, N = 5.64. 

Step D : Preparation of 1(RHV(SH1,1-Dimethylethoxycarbonyl)amino-2-phenylethyl]oxirane : 

To a solution of the product of St p C (9.4 g, 38 mmol) in dry methylene chloride (100 mL) cooled in an 
55 ic bath and und r nitrogen was added 3-chIoroperoxy benzoic acid (t chnical grade, 80-85% ; 41 g ( 200 mmol). 
The mixture was stirred at 0°C for 18 hours and 25°C for 23 hours, then diluted with diethyl ether (300 mL) ( 
and poured in ic cold aqeous 10% sodium sulfite (1 L). The organic layer was collected and th aqueous lay r 
was extracted with diethyl eth r (3 x 100 mL). The combined organics were washed with 10% sodium sulfite 
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(3 x 100 ml.) , satd. sodium bicarbonat (3 x 100 mL), and brine (1 x 100 mL), dried over anhydrous sodium 
sulfate, fiteiBd and concentrated to giv a white solid. Crud product was purified by low pr ssure 
chromatography (silica gel 230 - 400 mesh, 8 x 15 cm c lumn ; ethyl acetate : h xan s, 25% : 75%) to yi Id 
1(R)41^SH^1^'^s^y*othoxycarbonyl)amino-2-phenyleth (7.0 g, 70% yield) as a clear oil which 

5 crysteffiwl upon standing. An analytical sample was obtained by recrystallizati n from heptan . mp = 51 .5 - 
52°C ;«tamental analysis, Calcd. for C15H21NO2 (263.34) : 

C = 68.42, H = 8.04, N = 5.32. 
Found : C- 68.22, H = 8.26. N = 5.29 ; [ab 20 = 1.34°. 

10 

Step E^^reparation 

of(5S,1*S)3^itoethoxY-5-(1-((1\1'-dim^ 

15 The product from Step D, 9.93 g, was dissolved in 100 mL of absolute ethanol and added to a solution of 
2.6 g of sodium and 20.1 mL of diethyl malonate in 170 mL of absolute ethanol. After stirring ovemite, the reac- 
tion was acidified to pH 4 with 10% citric acid and extracted with 2 x 500 mL of ether. The combined organic 
extracts were washed 1 x 500 mL hfeO, 1 x 500 mL sat'd NaHC03, 1 x 500 mL sat'd brine and dried over MgSO-*. 
The solvents were removed and the crude product purified by low pressure chromatography on silica gel el u ting 

20 with 50% ether/hexanes (or EtOAc/hexanes). The yield of semi-solid product was 10.6 g. The later fractions 
contained 2.5 g of the undesired 5 R isomer as a white solid. 

Step F : Preparation of 
(5S,VS)-3-cart>oethoxy-3-(4-benzyloxyph 
25 dihydrofurafr2-(3H)-one 

To a slimed solution of (5S,1'S)-3-carboethoxy-5-[1-((1 M'-dimethyiethoxycarbonyl)amino)-7-phenylethyI)- 
dihydrofuran-2«(3S)-one (product of Step E), 2 g (5.3 mmol) in 25 mL of absolute ethanol was added a solution 
of 0.13 g of sodium in 2.2 mL of absolute ethanol followed by 1 .30 g (5.5 mmol) of 4-benzyloxybenzyl chloride. 

30 The solution was heated to 50°C under nitrogen for 1 hour, then cooled in an ice bath and acidified with 20 mL 
of 10% citric acid and diluted with 200 mL of water. The mixture was extracted with 3 x 100 mL of ether and 
the combined ether extracts washed with 50 mL of water, 200 mL of sat'd NaHC03 and dried over MgS04. 
Removal of solvents under reduced pressure and purification by low pressure chromatography on silica gel, 
eluting with 40% ether in hexanes gave 1.56 g (51% yield) of a clear colorless glass essentially homogeneous 

35 by TLC (50% ether/hexanes). 

Step G : Preparation of 

(3R,5S,1'S)-3-(4-benzyloxyphenylmethylV^ 

n-2-(3H)-one. 

40 

The product of Step F. 13.6 g, was dissolved in 250 mL of 1,2-dimethoxyethane. and to it was added 117 
mL of 1 M lithium hydroxide at room temperature. After stirring for 12 hours, the solvents were removed under 
reduced pressure, the residue suspended in 200 mLof 10% citric acid and extracted 3 x 500 mL of diethyl ether. 
The combined ether extracts were washed with 500 mL of brine, dried (MgSCU) and the concentrated to dry- 
45 ness. The residue was dissolved in 250 mL of toluene, heated to reflux for 12 hours, then concentrated to dry- 
ness under reduced pressure. Purification by medium pressure chromatography over silica gel eluting with 15% 
ethyl acetate/hexanes gave 3.2 g of the 3R-lactone as a clear foam. Further elution with the same solvents 
gave 6.15 g of the 3S-lactone as a white solid. 

50 Step H : Preparation of 

N'-(1,1-dimethylethoxycarbony^ ,1 -dimethyl silyloxy)-6-phenyl-2(R)-(4-b 

enzyloxyphenyimethyl-hexanoic acid. 

The product f Step G, 0.6 g, was dissolved in 30 mL of a 2 : 1 mixture of ethylene glycol dim thy I 
55 ether/water, and to it was added 5 mL f 1 M lithium hydroxide at room temperatur . After stirring for 1 hour, 
the mixture was partitioned between 200 mL chloroform and 20 mL 10% citric acid. The layers were separated 
and the aqueous phase extracted with 3 x 20 mL chloroform. The combined organic layers were dried (Na2S04) 
and the solvent removed to yield 0.56 g of the crude hydroxy acid. This residu was dissolved in 5 mL of dry 
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DMF and 0.845 g tert-butyl dimethylsilyl chloride and 0.725 g of imidazol w re added. Afferstlrring for 1 8 h urs, 
the reaction was poured into 50 mL of water and extracted with 3 x 20 mL of ethyl acetate'; The combined organic 
extracts were washed with 3 x 20 mL of 10% citric acid, 1 x 20 mL of water, 3 x 10^rnL of saturated aqueous 
solution of IMa2C03. and 20 mL of brine. After drying (Na2S04), the solvent was remayerd>and the resulting resi- 
5 due dissolved in a mixture of 5 mL of THF, 5 mL of glacial acetic acid, and 2 mL 6fc\^aSer, The mixture was 
stirred for 4 hours, then poured into 50 mL of water and extracted with 3 x 20 mL of etr^^lhe combined ether 
extracts were washed with 2 x 20 mL of water, brine, dried (Na2S04), and the solventrenwyed. Purification by 
medium pressure chromatography over silica gel, eluting with MeOH/CHCl3 gave 0.60t#6f the product as a 
white glassy solid. 

10 

Step I : Resolution of 1-Amino-2-hydroxyindan 

From the known racemic 1-amino-2hydroxyindan, the resolution was carried out as described for the 3- 
amino-1,2-dihydroxyindan in Example 7 below (Steps D and E). The (1S,2R)-1-amino-24iydroxyiridian resulting 
is from saponification of the higher Rf diastereomer was shown to have an 8d of -58° (c = 1 .0, CtH&a). The (1 R f 
2S)-1-amino-2-hydroxyIndan resulting from saponification of the lower Rf diastereomer was found to have an 
a D of+62°(c = 1.0 ( CHCl3). 

Step J : Preparation of 
20 N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(1,1^ 
oxyphenylmethyl) hexanamide 

The product from Step H, 0.12 g, was dissolved in 2 ml dry DMF and to it was added 40 mg of 1(S)-ami- 
no-2(R)-hydroxyindane, (Step I) 25 mg of 1-}>ydroxybenzotriazoIe hydrate and 70 mg of dimetrr/V3-(3-dimethyl 

25 aminopropyl)carbodiimide hydrochloride. Triethylamine was added to the stirred solution until the pH was 8.5 
(32 mL). After stirring for concentrated to dryness under reduced pressure, the residue was dissolved in 100 
mL of chloroform and worked with 1 x 50 roLcf 10% citric acid, 1 x 50 mL H20, 1 x 50 mL saf d NaHC03, dried 
over MgS04 and concentrated to dryness. -The residue was dissolved in 1 mLof tetrahydrofuran and added to 
2 mL of 1 M tetrabutylammonium fluoride in THF. After stirring overnight at room temperature the reaction mixt- 

30 ure was diluted with 10 mL of 10% citric acid and the white precipitate collected by filtration. The product was 
purified by low pressure chromatography onsilica gel eluting with 2% methanol/CH2Cl2 to give 85 mg of product 
which was essentially homogeneous by TLC (3% methanol/CH2Cl2). 

Step K : Preparation of 
35 N-(2(R)-hydroxy-1(SHndanyl)-5(SH1,1-^^ 
yphenylmethyl)hexanamide 

The product of Step J, 85 mg was dissolved in 1 0 mL of methanol and 1 0 mL of THF, and to it was added 
0.10 g of 10% palladium on carbon. The mixture was stirred under an atmosphere of hydrogen for 48 hours at 
40 room temperature, then filtered and concentrated to dryness. The residue was dissolved in 1 0 mL of hot ethanol 
and 20 mL water was added. On cooling the white solid precipitate was collected and dried under vacuum over 
P2O5. The yield was 72 mg (98% yield) of pure product : mp 2 1 8 - 21 9°C (effervesces, sinters at 21 5) elemental 
analysis. Calc'd for C33H40N2O6 : (560.696) : : 

45 C, 70.69 ; H, 7.13 ; N. 5.00. 

found : C, 70.62 ;H 7-39 ; N. 4.79. 

Step L : Preparation of 
N-(cis-2(R)-hydroxy-1(SHndanyl)-5(SH1 t ^^ 
so (4-morpholinyl)ethoxy)phenyl]methyl]hexanamide 

A stirred mixture of Step K product, N-(2(R)-hydroxy-1(S)-indanyi)-5(SH1f1-d»m thyiethoxycarbonyl)amH 
no]-4(S)-hydroxy-6-phenyl-2(R)-(4-hydroxyphenylmethyl) hexanamide (0.50 g, 0.9 mmol), anhydrous cesium 
carbonate (1.0 g, 3 mmol) and N-(2-chloroethyl) morpholine, fre base (2.35 g, 17 mmoie) in 100 mL of anhydr- 
55 ous dioxane was heated to 80°C (internal temperature) for 3 hrs. After cooling to room temperature the mixture 
was diluted with chlor form (50 mL) filtered, concentrat d to dryness under reduced pressure, and the residue 
triturated with 50 ml of anhydrous ether and 10 mL of ethyl acetat . The whit solid product was collected and 
dried under vacuum ov rP2O5.Tr! yi Id was 0.54 g (89%) of pure product :mp1 95 -7°C. I emental analysis, 



54 



EP0 434 365 A2 



Calc'd. forCsHsiN30 : C3H51N3O : (673.856) : 

C, 69.52 H, 7.63 ; N, 6.23 ; 
Found : C ( 69.19 H, 7.45 ; N p 6.15. 

maleate hydrate : 
mp 1 1 2-1 1 3°C dec. elemental analysis. 
CalCd. forC39HsiN 3 07. C4H4O4.H2O : (807.946) : 

C, 63.92 H, 7.11 ;N. 5.20; 
Found : C t 64.23 H, 6.94 ; N, 5.10. 

EXAMPLE 2 

Preparation of N-((cis)-2(R)-hydroxy-1(S)-indanyl) 

-5(SH2-hydroxyeftoxycarbonyl)aminoH(S)-hydro^^ 

methyl]hexanamide. 

Step A : Preparation of [2-((1\1'-dimethylethyl-1,1-diphenylsiW^ 

To a solution of [2-((1M'-dimethylethyl-1 ( 1-diphenylsiiyloxy)-ethanol (544 mg) and N-methyl morpholine 
(202 mg) in 30 ml of CH2CI2 was added 403 mg of p-nitrophenyl] chioroformate. After,18 hours at room tem- 
perature, the reaction was shaken with 30 ml of 10% citric acid and the organic layer was dried, filtered and 
concentrated to an oil. Hexane was added to precipitate p-nitrophenol and the filtrate was evaporated to give 
the product which was contaminated with about 30% of starting alcohol. This was used as is. 

Step B : Preparation of 

N-((cis)-2(R)-hydroxy-1 (S)indany1)-5(S)-p-((1 1 '<limethy1ethyl-1 ,1 -diphenylsilyloxy)-ethoxycarbonyl)aminoH 
(S)-hydroxy^-phenyl-2-(R)-[(4^2-(4-motpholinyl)ethoxy)phenyl)methyl]-hexanamide 

To a solution of 95 mg of N-<(cis)-2(R)-hydroxy-1(S)^ 
4(S)-hydroxy-6-phenyi-2(R)-[(4-(2-(4-morpholiylethoxy)phenyl)methyl]-hexanamide in 6 mi of methylene 
chloride at 0°C was added 2 ml of trifluoroacetic acid. After 3 hours the reaction was evaporated to dryness 
and the crude residue dissolved in 3 mi of DMF and 0.2 ml of triethylamine. A solution of 1 50 mg of the compound 
from step A in 2 ml of DMF was added and the reaction stirred at room temperature for 18 hr after which time 
it was concentrated to dryness and purified (2 mm Si02 prep plate, 7% MeOH/CHCl3) to afford 73 mg of pure 
product 

Step C : Preparation of N-((cis)-2(R)-hydroxy-1(S)-indanyl)-5(S)-[2-hydroxy)-ethoxycarbonyl) 
aminoH(S)-hydroxy-6-phenyl-2(R)-[(4^2-(4-morpholinyl)ethoxy)phenyl)methyl]-hexanamide. 

The product from Step B above was dissolved in 4 ml of THF and 1 ml of a 1 M solution of tetrabutylam- 
monium flouride was added. After 2 hours at room temp., the reaction was diluted with 15 ml of saturated 
NaHC03, extracted with ethyl acetate followed by methylene chloride and the organics were combined, dried 
filtered and concentrated to a yellow solid. The residue was chromatographed (2 mm Si02 prep plate, 5% 
MeOH/ammonia satd. CHCI3) to afford 42 mg of product. 
Analysis : Calcd for C37H47N3O8-0.5 H2O 

C, 66.24, H.7.21.N, 6.26. 
Found C, 66.17, H, 6.93, N, 6.18. mp = 195-197°C. 

EXAMPLE 3 

Preparation of N-<(cis)-3(S)-hydroxy-4(S)-benzopyranyl)-N , -5(SH(1 ,1-dimethyleth xycarbonyl) 

amin H(S)-hydr xy-6-(4-(2-(4-morpholinyl)ethoxy) phenyl)2(RH3'-phenylprop-2'- n-1-yl)-h xanamide. 

Step A : Preparation of 

(5S, 1 'S)-3-carboethoxy-5-<1 ((1',1 , -dimethylethoxycarbonyl)amino-2-(4-acetoxy phenyl)- thyl)dihydrof uran-2-(3 
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H)-one 

To 4 g of (5S,1'S)-3-carboethoxy-5^1-((1\1'^imethylethoxycarbonyI)amino-2-(4-benzylo xyphenyl)- 
ethyl)dihydrofuran-2-(3H)-one dissolv d in 30 ml of methanol and 70 ml of ethyl acetate was added 3.5 g of 

5 10% Pd/C. The reaction was first flushed with N2 followed by H2 (balloon, 1 atm) and stirred at room tempera- 
ture. After 1 8 hours the reaction was flushed with N2, filtered through celite and the filtrate evaporated to dryness 
to give a foam. The crude product was dissolved in 75 ml of methylene chloride and 1.25 g of triethylamine 
and 1.26 g of acetic anhydride were added. After 3 days at room temperature, the reaction was washed with 
50 ml of 10% citric acid solution, water, dried, filtered and concentrated to give an oil. The crude compound 

10 was chromatographed (Si02, 30% EtOAc/Hexane) to give 2.4 g of acetate. 

Step B : Preparation of (3S. 5S. 

1'S)-3-(3 f phenylprop-2 f ^n-1-yl)-5-(1^ 

furan-2-(3H)-one 

15 

To 132 mg of oil free sodium hydride in 100 ml of THF at0°C was added 2.4 g of (5S,1'S)-3-carboethoxy- 
5-(1 -((1 ',1 '4imethylethoxycarbonyl)aminch2-^^ in 25 ml of THF. 

After stirring for 1 hour, solid cinnamoyl bromide (1 .09 g) was added in one portion and the reaction was warmed 
to room temperature. After2 hr, the reaction was diluted with 20 ml of a 1 M lithium hydroxide solution and stirred 
20 overnight After 18 hr the reaction was concentrated to dryness, diluted with 150 ml of water, made acidic with 
an excess of 10% citric acid solution, washed with ether which was dried, filtered and concentrated to a foam. 
The foam was dissolved in 200 ml of toluene and heated at 120°C. After 18 hour, the reaction was evaporated 
to dryness and chromatographed on Si02 (40% EtOAc/Hexane) to afford 0.45 g of pure product along with 0.65 
g of the opposite 3(R) diastereomer. 

25 

Step C : Preparation of 

(3S,5S,1'S)-3K3'-phenylprop-2^en-1-yl)-5^^ 
oxy)phenyl)-ethyi)dihydrofuran-2-(3H)-one. 

30 To 370 mg of (3S,5S,1'S)-3-(3'-phenylprop-2'^n-1^ amino-2-(4-hyd- 

roxypheny!)-ethyl)dihydrofuran-2-(3H)-one in 100 ml of acetone was added 442 mg of potassium carbonate, 
300 mg of 2-chloroethyl morpholine and 1 00 mg of sodium iodide. The reaction was heated at 60°C for 4 days 
after which time it was cooled, filtered and the filtrate concentrated to dryness. The residue was dissolved in 
100 ml of water and washed with ethyl acetate which was dried, filtered and concentrated to give a foam. The 

35 residue was chromatographed on S1O2 (10%NeIG/CHCl3) to afford 250 mg of pure product 

Step D : Preparation of 

N41,1^imethylethoxycarbonyl)-5(S)-amm^ 

inyQethoxylphenyl^tR^tS^phenylpro^en-l-yQ-hexanoiciacid. 

40 

To a solution of 250 mg of (3S,5S.1'S)-3-(3'-phenylprop-2'-en-1-yl)-5-(1-((1',r-dimethyl ethoxycar- 
bonyl)aminc^2-(4-(2^4-morpholinyl)ethoxy)phenyl)ethyl)dihydrofuran-2-(3H)-one in 3 ml of DME was added 
0.7 ml of a 1 M solution of lithium hydroxide. After 2 hours at room temperature, the reaction was concentrated 
to dryness and diluted with saturated ammonium chloride solution. This was washed with ethyl acetate which 

45 was dried, filtered and concentrated to afford an oil. 

The above oil was dissolved in 1 5 ml of DMF and 306 mg of imidazole and 340 mg of t-butyldimethylsilyl 
chloride were added. After 2 days at room temperature, the reaction was concentrated to dryness and diluted 
with satd. NH4CI solution. The aqueous layer was washed with ethyl acetate, and the organic layer was dried, 
filtered and concentrated. The residue was chromatographed (Si02, 10% MeOH/CHCte) to give 250 mg of pro- 

50 duct as a foam. 

Step E : Preparation of 

N-((cis)-3(S)-hydroxy^(S)-benzop t 
hy1-1.1-dimethylsilyloxy)-6-(4-(2-(4-m^ 
55 henyl)2(R)-(3-phenylprog-2- n-1-yl)-hexanamide. 

T a solution of 95 mg f N'-(1,1 -dimethyl thoxycarb nyl)-5(S)-amino-4(SM1\1 '-dimethyl thyl-1,1- 
dim thylsi(y!oxy)-6-(4-(2-(4-morpholinyIethoxy)phenyl)-2(R)-(3 , -ph nylpro[>-2' en-1-yl)-hexanoic acid in 5 ml of 
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DMF at 0°C was added 29 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 20 mg of hyd- 
roxybenztriazole hydrate and 30 mg of 3(S)-hydr xy-4(S)-amino-benz pyran.ThepHofth solution was adjus- 
ted to 8.5 with triethylamine and the reaction stirred at room temperature. Aft r 36 h urs, the r acti n was 
concentrated to dryness and the residue diluted with 40 ml of water. The aqueous layer was washed with ethyl 
acetat which was then dried, filtered and concentrated to an oil which was chromatograph d on a 2 mm prep 
plate (50/50 EtOAc/Hexane) to afford 74 mg of product 

Step F : Preparation of 
N-((cisV3(S)-hydroxy-4(S)-benzop^ 

4-morpholinyl)ethoxy)phenyi)-2(RH3-phenylprop-2-en-yl)-hexanamide. 

The product from Step E (N-<(cis)-3(S)-hydroxy-4(S)-benzopyra 
bonyl)amino^(SM1\1'^imethyleth^ 

henylprop-2'en-1-yl)-hexanamide, 75 mg) was dissolved in 3 ml of THF and 1 ml of a 1 M solution of tet- 
rabutylammonium fluoride was added. After 18 hours at room temperature, the reaction was diluted with water 
which was washed with ethyl acetate. The organic layer was dried, filtered and concentrated to a crude solid 
which was chromatographed (Si02, 2 mm prep plate, 10% MeOH/CHCl3) to afford 32 mg of product A maleate 
salt was made in the usual manner. 

mp 168 - 170°C. Analysis : calcd. for C41H53N3O8.C4H4O4 (831.96) 

C f 64.96 H, 6.91 N, 5.05 
Found : C.64.99, H ( 6.94, N, 4.91 . 

EXAMPLE 4 

The preparation of 

N-ff-benzimidazolylmethyQN'-StSHg^ 

ethoxy)phenyi)-2(RH3 f phenylprot>2'en-1-yl)-hexanoyl isoleucyl amide. 

Step A : The preparation of N-(2-benzimidazolylmethyl)-N'-5(S)-[(1 t 1-dimethylethoxycarbonyl) 

aminoH(SH\1'-dimethylethyM,1^^ 

-2'en-1-yl)-hexanoyl isoleucylamide. 

As in the same manner as described for Example 3, Step E. 1 15 mg of N'-(1 , 1 -dimethyl ethoxycarbonyi)- 
5(S)-amino-4(SM1 1 '-dimethylethyM ,1 -dimethylsilyloxy)-6-(4-(2-(4-morpholinyI)ethoxy)phenyl)-2(RH3-ph 
eny1prop-2-en-1-yi)-hexenoic acid was coupled with N-(2-benzimadazolylmethyl)-isoleucyi amide to afford 82 
mg of pure product (Si02 f 10% MeOH/CHCl3) as a foam. 

Step B : The preparation of 
N-(2-benzimidazolylmethyQ-N'-5^^ 

j)ethoxy)phenyl)-2(RH3-pheny1prop-2-en-1-yl-hexanoyl isoleucyl amide. 

To 82 mg of the product of Step A in 4 ml of THF was added a 1 M soln of tetrabutyiammonium fluoride in 
THF. After 18 hr at room temperature, the reaction was diluted with 20 ml of satd. NaHC03 soln. and washed 
with ethyl acetate. The organic layer was dried, filtered and concentrated to afford an oil which was 
chromatographed (Si02. 2 mm prep plate, 10% MeOH/NH3 satd CHCI3) to afford 55 mg of product A maleate 
salt was generated in ethyl acetate/ether to give 48 mg of a white solid, mp 105-1 10°C. Anal. Calcd. for 
C46He2N6O7.C4H4O4.2H2O (963.15) 

C, 62.35 H, 7.33 N, 8.73 
Found : C, 62.20 H, 7.09 N. 8.44 

EXAMPLE 5 

Th preparation of 

N-(2-benzimidazolylmethyl)-N'-5(S)-[(1,1-dimethylethoxycarbonyl)aminoH(S)-hydroxy-6-phenyl-2(R)-[(4-( 
-morpholinyl)-ethoxy)-ph nyl)]hexanoyl isoleucyl amid . 
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Step A : Preparation of 

(3S,5S,1'S)-3-(4-hydroxyphenyl)^ 

)-one 

5 To 250 mg of (5S t 1'S)-3-(4-benzyloxyphenyI)-5-0^^ 

thyl)dihydrofuran-2-(3H)-one dissolved in 10 ml of methanol and 20 mi of ethyl acetate was added 200 mg of 
10% Pd/C. The reaction was first flushed with N2 followed by H2 (balloon, 1 atm) and stirred at room tempera- 
ture. After 2 hours the reaction was flushed with N2, filtered through celite and the filtrate evaporated to dryness 
to give a foam. 

10 

Step B : Preparation of 

(3S t 5S t VS)-3^(4-(2-(4-morpho1inyl)etho 

l)-ethyl)dihydrofuran-2-(3H)-one 

15 To 385 mg of (3S f 5S,rS)-3-((4-hydroxyphenyl) methylJ-S-tl-fCI'-dimethylethoxycarbonylJaminoa^phe- 
nyl)-ethyl)dihydrofuran-2-(3H)-one in 60 ml of acetone and 20 ml of DME was added 600 mg of potassium car- 
bonate, 500 mg of 2-chloroethyl morpholine and 130 mg of sodium iodide. The reaction was heated at 60°C 
for 18 hour after which time it was cooled, filtered and the filtrate concentrated to dryness. The residue was 
dissolved in 100 ml of satd. NH4CI sofn. and washed with ethyl acetate which was dried, filtered and concen- 

20 trated to give a foam. The residue was chromatographed on Si02 (4 : 1 EtOAc/hexane followed by 
5%MeOH/CHCl3) to afford 420 mg of pure product as a 3 : 1 ratio of 3(S) to 3(R) epimers. 

Step C : Preparation of 

NX1.1^imethylethoxycarbon^^ 
25 2-4-morpholinyl)ethoxy)phenyl)methyl]-hexanoic acid 

To a solution of 420 mg of (3S,5S f 1'S)-3-((4-(2-(4-morphoIinyiethoxy)phenyI)methyI)-5-(1-((1',V- 
dimethylethoxycarbonyl)amino-2-phenyl)ethyi)-dihydrofuran-2-(3H}-one in 10 ml of DME was added 3 ml of a 
1M solution of lithium hydroxide. After 2 hours at room temperature, the reaction was concentrated to dryness 

30 and diluted with saturated reaction was concentrated to dryness and diluted with saturated ammonium chloride 
solution. This was washed with ethyl acetate which was dried, filtered and concentrated to afford an oil. 

The above oil was dissolved in 20 ml of DMF and 836 mg of imidazole and 900 mg of t-butyldimethylsilyl 
chloride were added. After 4 days at room temperature, the reaction was concentrated to dryness and diluted 
with satd. NH4CI solution. The aqueous layer was washed with ethyl acetate, and the organic layer was dried, 

35 filtered and concentrated. The residue was chromatographed (Si02, 10% MeOH/CHCIa) to give 420 mg of pro- 
duct as a foam. 

Step D : The preparation of N^-benzimidazolylmethyl^N'-StS^KI.I-dimethyiethoxy 
rarbonyl)-aminoH(SH1\1'-dimefr 
40 enyl)]hexanoyl isoleucyl amide. 

As in the same manner as described for Example 3, Step E, 150 mg of N'-(1 ,1 -dimethyl ethoxycarbonyl)- 
5(S)-amino^(SM1 \1 '-dimethylethyi-1 ,1 ^ 

)methyI]hexanoic acid was coupled with N-(2-benzimadazolyImethyl)-isoleucyi amide to afford 1 96 mg of pure 
45 product after chromatography (Si02, 10% MeOH/ammonia satd. CHCI3) as a foam. The IH NMR indicates that 
the product is a 4 : 1 mixture of 2(R)/2(S) epimers. 

Step E : The preparation of N-(2-benzimidazolylmethyi)-N / -5(S)-[(1,1-dimethylethoxycarbonyl) 
amino]-4(S)hydroxy-6-phenyl-2(R)-[(4-(2-(4-morpholinylethoxy)phenyl)]-hexanoyl isoleucyl amide. 

50 

To 190 mg of N-(2-benzimidazoIylmethyl)-.N , -5(S)-[(1,1 -dimethyl ethoxycarbonyOaminoHtSHIM'-dime- 
thylethyl-1 t 1-dimethylsilyoxy)-6-phenyl-2(R)-[(4-(2-(4-morphoiinylethoxy)ph nyl)J-h sanoyi isoleucyl amide in 
4 mi of TH F was added a 1 M solution of t trabutylammonium fluoride in THF. After 1 8 hr at room temperature, 
the reaction was dilut d with 20 ml of satd. NaHCO'3 solution, and washed with ethyl acetate. The organic layer 
55 was dried, filtered and concentrated to afford 150 mg of an oil which was chromatographed (Si02, 2 mm prep 
plate. 1 0% MeOH/NH3 satd CHCI3) to afford 120 mg of a product which was still a mixture. The compound was 
rechromatograph d on reverse phase HPLC (porasil, ubonda, 95/5 1% TFA/wat r : CH3CN-95/5 CH3CN : 1% 
TFA/water, 22 min gradient, 15 ml/min) and the fractions c ntaining the product were lyopholized t afford 44 
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mg of a bis-TFA salt, mp 119-122°C. Anal. Calcd. for C44H61N6O7.2CF3COOH MW = 1014.032. 

C t 62.35 H, 7.33 N, 8.73 
Found : C, 62.20 H f 7.09 N, 8.44 

5 

EXAMPLE 6 
Preparation of 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(SH(1 J^imethylethoxycarbonyl)aminoH(S)^^ 
10 morpholinyl)ethoxy)ph9nyl]methyl hexanamide 

Step A : Preparation of 

(3R,5S,1Q-3-(3-benzyloxyphenylmethyl)-5-[H(1^^ 
n-2-(3H)-one 

15 

Under an argon atmosphere 0.565 g of a 60% dispersion of sodium hydride in mineral oil (14.0 mmo! of 
NaH) was washed twice with hexane to remove the oil. The remaining grey powder was suspended in 50 mL 
of freshly distilled THF and to this stirred suspension was added a solution containing 3.45 g (9.1 mmol) of 
(5SJ'S)-3-carboethoxy-5HM(1,1-dime%^ 

20 (product of Example 1 , Step E) dissolved in 75 mL of dry THF. After 30 minutes at room temperature the sus- 
pension was heated to 50° and 3.2 g (11.5 mmol) of 3-benzyloxybenzyl bromide was added over 2 minutes. 
After 2 hours at 50° the solution was cooled in an ice bath and treated with 75 mL of a 1;0 N lithium hydroxide 
solution. The resulting solution was stirred at room temperature for 4 hours, after which time the THF was evapo- 
rated in vacuo. The residue was taken up in 300 mL of water and extracted with 2 * 75 mL of EtOAc. 1 x 75 

25 mL of ether. The alkaline aqueous phase was chilled in an ice bath and acidified to pH 4 with 10% citric acid. 
The acidic suspension was then extracted with 3 x 100 mL of EtOAc and the combined acidic organic layers 
were washed with water, brine, and dried over MgS04. Removal of the solvent in vacuo left an oil which was 
dissolved in 400 mL of toluene. This solution was stirred at reflux under argon for 18 hours, after which the 
toluene was removed under reduced pressure. The oil which remained was purified by flash chromatography 

30 on silica gel, eluting with 20% EtOAc in hexane. The first fractions contained 1.3 g of the pure 3(R)-lactone. 
Continued etution provided 1 .1 g of a mixture of 3(R)- and 3(S)-lactones, followed by 0.8 g of pure 3(S)-lactone. 

Step B : Preparation of 

NX1.1-P'roethylethoxycarbony^ 
35 enzyloxyphenylmethyl)hexanoic acid. 

The product of Step A (1 ,28 g. 2.55 mmol) was dissolved in 35 mL of dioxane and stirred at room tempera- 
ture under argon ; 18 mLof 1 .0 N lithium hydroxide was added and the resulting solution was stirred for 4 hours. 
The organic solvent was removed under pressure and the residue was treated with 250 mLof water and 100mL 

40 of EtOAc. This mixture was stirred in an ice bath as 1 0% citric acid was added to a pH of 4.0, after which the 
layers were separated and the aqueous phase was extracted with 2 x 100 mL of ether. The combined organic 
layers were washed with brine, dried over Na2S04. and concentrated in vacuo to a glass. This material was 
dissolved in 12 mL of dry DMF, the solution treated with 2.45 g (36.0 mmol) of imidazole, followed by 2.70 g 
(1 7.9 mmol) of tert-butyi dimethytsilyl chloride and the reaction mixture was stirred overnight at 25° under argon. 

45 The reaction was quenched by the addition of 14 mL of methanol ; after stirring at 25° for 3 hr the solution was 
concentrated to dryness in vacuo. The residue was treated with 100 mL of ice water and acidified with 10% 
aqueous citric acid to pH 4. The mixture was then extracted with 3 x 75 mL ether and the combined ethers were 
washed successively with water and brine. Upon drying (Na2S04). the solvent was removed under reduced 
pressure to leave 1 .5 g of a foam which was purified by flash chromatography : elution with 15% EtOAc in CHCI3 

so until the product began to appear, then with 100% EtOAc. Thus was obtained 1.14 g of pure N'-(1,1- 
dimethylethoxycarbonyl)-5(S)-amino^(S)^ 
oxyphenytmethyt)hexanoic acid. 

Step C : Preparation of 
55 N-(2(R)-hydroxy-1(S)-indanyl)SH1.1-dimefr^^ 
enylmethyl)hexanamide. 



The product from St p 8, 600 mg (0.95 mmol), was dissolved in 7 mL dry DMF and to th solution were 
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added 213 mg of 1<S>«nino^Q-hydroxyindane, 135 mg of 1 -hydroxy be nzotriazole hydrate and 192 mg f 
1-(3<limethytemlnopnip(yl>a*^ hydrochloride. Triethylamine was added to the stirred solution 

until the pH was 8.5. After stirring under argon at 25° for 18 hours th solution was concentrated to dryness 
under reduced pressuiBBnd the residue was dissolved in EtOAc. The EtOAc solution was washed with 10% 

5 citric acid, water, safd teHCOj. brine, and dried (Na2S04) ; evaporation of the solvent left an oily residue (690 
mg). Flasti chromatography off 1Ws oil on silica gel, eluting with 15% EtOAc in hexane, afforded 116 mg of a 
compound resulting from naoemization at the carbon during the coupling reaction : the 2(S)-(3-hyd- 
roxyphenylmethyi isomer. Continuing the elution with 30% EtOAc in hexane gave 466 mg of the desired 2(R- 
)isomer. This latter compound was dissolved in 4 mL of dry THF and to the solution was added 2.0 ml_ of 1 M 

10 tetrabutylammonlum fiaoride in THF. After stirring ovenight at room temperature the reaction mixture was con- 
centrated to dryness and the residue was diluted with a small amount of crushed ice and 10 mL of 10% citric 
acid. The product, a white solid* was collected by suction filtration and washed with cold water. The yield of 
N-(2(R)-hydroxy-1(S)-inaanyO^(SH1 ( ^ 
loxyphenylmethyI)hexanamide was 450 mg. 

15 

Step D : Preparation of 

N-(2(R)-hydroxy-1(SHndanylHS)-1,1-dimetN 

enylmethyl)-hexanarokte 

20 The product from Step C (450 mg) was dissolved in 50 mL each of methanol and EtOAc and to this solution 
was added 130 mg of 10% palladium on carbon. The mixture was stirred under an atmosphere of hydrogen 
for 24 hours at room temperature, filtered and concentrated to dryness in vacuo, leaving 320 mg of the product 
as a white solid. An analytical sample was recrystallized from acetonitrile. 
Calc'd for C33H40N2O6 (560.70) : 

25 

-C ( 7Oa9v« v .^.t9';«!«;5.00 ; 
Found : C, 7G.46iH 7.16 5.02. 

Step E : Preparation of 
30 N-(2(R)-hydroxy-1(SHndanylHS)^ 

orpholinyl)ethoxy)phenyl]methylhexanamide 

A mixture of the product from Step D (193 mg, 0.34 mmol), 1.42 g (9.5 mmol) of 4-(2-chloroethyI)-mor- 
phoiine, and 1.1 1 g (3.4 mmol) of cesium carbonate in 60 mL of dry 1,4-dioxane was stirred under an atmos- 
35 phere of argon at 80° for 90 minutes. The mixture was cooled to room temperature, filtered, and the filtrate 
concentrated to dryness in vacuo. The sticky solid which remained was triturated in 3 drops each of acetonitrile 
and ethyl ether. FBtration of the suspension afforded 116 mg of the title compound as a white solid, mp 176 - 
180° dec. 

Calc'd for C39H51N3O7.O.75H2O (687.37) : 

40 

C. 68.14 ;H, 7.70 ; N, 6.11 ; 
Found : C. 68.31 ; H, 7.58 ; N, 6.00. 

EXAMPLE 7 

45 

Preparation of 

N-((1R,2S,3S)-1,2-Dihydroxy-3-indany^ 
(R)-(3-(2-(4-morpholmyl)-ethoxy)phenylmethyl)hexanamide 

so Step A : (1RS,2RS,3RS)3-Amino-1-bromo-2-hydroxyindan cyclic carbamate 

A mixture of 2.5 g (14.3 mmol) of the known 1-amino-2-hydroxyindan cyclic carbamate, 2.9 g (16.3 mmol) 
of N-bromosuccinimid , and 100 mL of CCU was h ated at reflux for 3 hours. After cooling, the mixture was 
diluted with 100 mL of CHCI3 and washed with 10% Na2S03. The aqueous layer was extracted with CHCI3, 
55 and the combined organic layers were washed with 1 0% Na2S03, dried over Na2S04, and the solvents removed 
at reduced pressure to give an oil which was chromatographed on 250 g of fine S1O2 using 1 : 1 EtOAc-hexanes 
to afford 950 mg (26%) of the Step A product as a c lorless solid. 
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Step B : (1RS,2SR,3SR)1-Aretoxy-3-amino-2-hydroxyindancyclic carbamate 

A solution of 950 mg (3.7 mmol) of 1-Bromo-2-hydroxy-3-aminoindan cyclic carbamat (Step A product) 
and 1.9 g (6.3 mmol) of tetra-n-butylammonium acetate in 50 mL of DMF was heated at 80°C under N2 for 6 

5 hours. The solvents were removed at reduced pressure and the residue was partitioned between CHCI3 and 
water. The aqueous layer was extracted twice with CHCI3 and the combined organic layers were washed with 
water, dried over Na2S04 and the solvents removed to give an oil which was chromatographed on 125 g fine 
Si02 using EtOAc-hexanes to afford 372 mg (43%) of Step B product as a colorless solid : mp 131-1 33°C, Anal ; 
CalCd for : C 12 H 11 N0 4 C. 61.80 ; H t 4.75 ; N, 6.01. 

10 Found: C f 62.12 ; H, 4.73 ; N, 5.96. 

Step C : (1RS.2SR.3SR)3-Amino-1.2-dihydroxyindan 

To a stirred solution of 180 mg (0.77 mmoi) of 1-acetoxy-2-hydroxy-3-aminoindan cyclic carbamate (Step 
15 B product) in 12 mL of EtOH was added a solution of 705 mg (1 7.6 mmol) of NaOH in 5 mL of H2O. This mixture 
was heated at reflux for 3 hours, the solvents removed at reduced pressure, and the residue partitioned between 
brine and CHCI3, and the combined organic layers were dried over Na2S04- The solvents were removed to 
give 60 mg (47%) of Step C product as a solid. 

20 Step D : (1R,2S,3S)>N-1,2-dihydroxy-3-indanyl)-L-phenylalanine amide 

To a stirred solution of 422 mg (2.55 mmol) of 1,2-dihydroxy-3-aminoindan (Step C product), 746 mg (2.81 
mmol) of Boc-L-Phenylalanine, 539 mg (2.81 mmol) of EDC, and 380 mg (2.81 mmol) of 1-hydroxybenzotriazole 
hydrate in 1 0 mL of DMF under N2 was added 783 u>L (5.62 mmol) of Et3N. After stirring overnight at room tem- 

25 perature, the solvents were removed at reduced pressure, and the residue was partitioned between CHCI3 and 
1.0 M citric acid. The aqueous layer was extracted with CHCI3 and the combined organic layers were washed 
with two portions of Na2C03 and dried over Na2S04. The solvents were removed at reduced pressure and the 
residue was dissolved in 14 mL of CH2CI2 and treated with 7 mL of TFA under N2 for 0.5 hours. The solvents 
were removed at reduced pressure, and the residue was partitioned between 2% HCI and ether. The aqueous 

30 layer was basified with 40% NaOH, extracted with three portions of CHCI3, dried over Na2S04 and 
chromatographed on 23 g fine S1O2 using 223 mg (56%) of Step D product as a colorless solid. 

Step E : (1R.2S.3S)-3-Amino-1,2-dihydroxyindan 

35 To a solution of 215 mg (0.69 mmol) of N-(1,2-dihydroxy-3-indanyl) L-phenylalanine amide (Step D product) 
in 10 mL of EtOH was added a solution of 84 mg (2.1 mmol)of NaOH in 4 mL of H2O. The mixture was heated 
at reflux for 6 hours. The solvents removed at reduced pressure, and the residue triturated with 8 mL of CHCI3. 
The triturate was applied to a column of 4 g of fine Si02 using 88 : 12 : 1.2 CHCI3-CH3OH-NH4OH at the eluent 
to give 104 mg (91%) of Step E product as a colorless solid. 

40 

Step F : Preparation of 

N-(2(R) t 3(R)-dihydroxy-1(S)-indanyl-5(S)-(1J*dimemylethoxycarbonylaminoM(S)-hydroxy-6-pheny!-2(R)-(3-h 
ydroxyphenylmethyl)hexanamide. 

45 Employing the procedure substantially as described in Example 6, Steps C and D, but substituting for the 

1(S)-amino-2(R)-hydroxyindane in Step C, (1R,2S,3S)-3-amino-1,2-dihydroxyindane there was obtained N- 
(2(R) ( 3(RMihydroxy-1(S)-indanyl-5(SM^ 

ydroxyphenyimethyl)hexanamide as a white solid, homogeneous by TLC (10% methanol/ chloroform), mp 
209°C dec, begins to sinter at 160°C. 

50 

Step G : Preparation of 

N-(2(S),3(R)-dihydroxy-cis-1(S)-indanyl)-5(SH^ 
-(3-(2-(4-morpholinyl)ethoxy)ph nylmethyl) hexanamid hydrate 

55 Employing the procedur substantially as descrbied in Example 1 , St p L but substituting for the N-(2(R)- 

hydroxy-1(S)-indanyl-5(S)-(1,1-dimethylethoxycarbonylamino)-4(S)-hydroxy-6-ph nyl-2(R)-(4-hydroxypheny 
lmethyl)hexanamide f N-(2(S),3(R)-dihydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethylethoxycarbonyiamino)-4(S)- 
hydroxy-6-phenyi-2(R)-{3-hydroxyphenylmethyl) hexanamid (product of Step H), ther was obtained the pro- 
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duct, mp 166-8*C<!ec; (sinters at M0PC):*3emental analysis, calc'd. for 
C3 9 H5iN 3 0 8 .H 2 O : (707.565) : 

C. 66*20 ; H7jS5.;44 a 5.94 ; 
Found : C, 65.93 ;*i739 ; N.5.90. 

maleate hydrate ^ 
mp 101-3°C. elemental analysis* 
Calc'd. for C39H51N3O8C4H4O4H2O : (823:945) : 

C, 62.68 ; H t 6.97 ; 
Found : C ( 62.42 ; H t 6.70 ; M4.72. 

EXAMPLE 8 

Step A : Preparation of 

N-(2(R),3(R)-dihydroxy-1(S)-indaiiy>^ 

ydroxyphenylmethyl)hexanamide- 

Employing the procedure s ubblaitOaH y as described in Example 1, Steps J and K. but substituting for the 
1(S)-amino-2(R)-hydroxyindane hi Step J, (1R,2S,3S)-3-amino-1,2-dihydroxyindane there was obtained N- 
(2(R) t 3(RHiihydroxy-1 (S)-indany^ 

ydroxyphenylmethyl)hexanamideasa white solid, homogeneous by TLC (10% methanol/chloroform), mp 183- 
5°C dec, begins to sinter at 180°C 

Step B : Preparation of 

N-(2(S) ( 3(R)-dihydroxy-cis-1(S)3pd^ 

*(4-(2-(4-morphoHnyl)ethoxy)pfte^methyI)hexanamide 

Employing the procedure substantially as described in Example 1 f Step L but substituting for the N-(2(R)- 
hydroxy-1 (S)-indanyl-5(S)-(1 .1-olrothylethoxy carbon ylamino>4(S)-hydroxy-6-phenyl-2(R)-(4-hydroxypheny 
lmethyl)hexanamide, N-(2(S),3(RHihydroxy-cis-1(SH^ 

hydroxy-6-phenyl-2(R)-(4-hydrojcyphenylmethyl)hexanamide (product of Step H). there was obtained N- 
(2(S),3(RHihydroxy-1 (S)-indany!^5(SM1 ^ 

(2-(4-morpholinyl)ethoxy)phenyimethyl)hexanamide, mp 190°C (dec.) elemental analysis, Calc'd. for 
C39HS1N3O8 O.4 CHCI3 : (737.586) : 

C f 64.16 ;H. 7.02 ; N, 5.70; 
Found : C. 64.23 ; H. 7.10 ; N, 5.73. 

maleate hydrate 
mp 112-3°C. elemental analysis. 
Calc'd. for CsgHsiNsOa-C^CU-hUO : (823.945) : 

C. 62.68 ; H. 6.97 ; N, 5.09 ; 
Found : C, 62.53 ; H, 6.65 ; N, 4.98 

EXAMPLE 9 

Preparation of 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-[(1 ,1 -dimethylethoxycarbonyl)aminol^4(S)-hydroxy-6-(4-(2"(4-morpholinyl) 
ethoxy)phenylmethyl)-2(R)-phenylmethylhexanamide 

Step A : Preparation of 

N-methoxy-N-methyl-N'-2(SH(1 ,1-dim thylethoxycarbonyl)aminoI-3-(4-benzy1 xyphenyl)propionamid 

To a stirred solution of N.O-dimethylhydroxylamine hydrochloride (15.8 g, 162 mol) in 120 mL dry 
methylene chloride cooled to 0°C in an ice/water bath and und r nitrogen was added N-methylpiperidine (19.7 
mU 162 mmol) such that the temperature of th reaction remained b low 2°C. The clear solution was stored 
at 0°C until, needed. 
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To a stirred solution tfh^c-O^r^ 135 mmol) in 800 mL dry methylen chi rid 

and 200 mL dry tefrahydiotoan cooled to -aO°C in a dryice/isopr panol/wat r bath and under nitrogen was 
added rapidly N-methylpip«idteX w dt warmto-12°Candisobutyi 

chl roformate(21/Tn^1^«i^ temperature f the r action remained be- 

tween -12°C and -8°C Afiaradiaion«ascomp}ete the reacfton was stirred at 0°C for 30 minutes then the pre- 
viously prepared sofaikffl hydrochloride and N-methylpiperidine in methylene 
chloride was addedin^neporlton, Ibe taction was allowed to warm to 25°C where it was stirred for 1 5 hours. 
After cooling to 0°C Jn an ice/water bath the reaction was washed with 10% citric acid (2 x 200 mL) and brine 
(1 x 200 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated to give 60.2 g tan solid. Crude 
product was dissolved -^ethylacetate and-fHtered through *j>ad of silica gel (230-400 mesh, 400 g in a 2 1 
sintered glass funrie0.The padi^4Wseil ««h 3 1 ethyl acetate and the filtrate was concentrated to give Step 
A product N*ne!tocy4*^^ 1 -dirr«!hyietocycarbonyl)amino]-3-(4-benzyloxyphenyl)pro- 
pionamide (51.8 g. 92.8% yield) as a white Huffy solid, mp = 107-108°C : elemental analysis, Calcd. for 
C23H30N2O5 (414.50): 

C, 66.65 ; H. 7.30 ; N, 6.76; 
Found : C, 66.68 ; H, 7.13 ; N, 6.64 ; [ah 2 * = +5.6° (c = 1.7, methanol). 

StepB : PreparattonoTN-2<SH(1,1^din*e^ 

To a suspension of lithium aluminum hydride (2.22 g, 58.0 mmoi) in 200 mL dry d iethyl ether cooled to -40°C 
in a dry ice/isopropanoi bath and under nfcrogen was added dropwise a solution of Step A product, N-methoxy- 
N-methyi-N'-2(SH{1/l-d^ ( 20 - 5 9» 49 - 5 

mmol) such that the temperature of-the reaction remained between -36°C and -38°C. After addition was com- 
plete the reaction was warmed to 7°C then cooled to-35°C and quenched by the addition of 40 mL 2.75 M 
potassium bisulfate.: After warming to 2S*C and stirring fori hour the mixture was filtered through a pad of 
Celite® with diethyl fittwrtinse. The State was washed with 10% citric acid (3 x 100 mL), water (1 x 100 mL), 
diluted NaHC03 (2 x iOO mL), and brae (1 x 100 mL), dried over anhydrous magnesium sulfate, filtered, and 
concentrated to gwe^tep 8 product N^M(1.1<f"nwthyl^ 

pionaldehyde (17.76 quantitative yield} as a white solid, mp = 98-99°C, [a]D 25 = 27.4° (c = 1.6, methanol). 
StepC 
Thru 

Step J : Preparation of 

N^TTl^d imethyletr!OxycaTbonyi)-5(S>^no-4(S)-( 1 M '-dirnethytethyl-1 ,1 -dimethylsilyloxy)-6-(4-ben2yloxyphe 
nyl)-2(R)-(phenylmetrr^)rhexanoic acid 

Employing the procedure substantially as described in Example 1, Steps A through H but substituting for 
the N-2(SH(1 f 1-dimethylethoxycarbonyf)amino]-3-phenyl propionaldehyde the product of Step B, 1 3.4 g, there 
was produced in sequence, the following : 

Step C 

Thru 

Step E : 

N-3(SH(1,1-Dimemylemoxycarbonyl)aminoH-(4-benzyloxyphenyl)-1-butene (9.9 g, 74% yield) mp 87- 
8°C, elemental analysis, 
Calcd. for C22H27NO3 (353467) : 

C f 74.76 ; H, 7.70 ; N, 3.96. 
Found : C, 74.85, H, 7.69 ; N, 3.93. [ab* 5 = t6.23° (c = 1 , methanol). 

Step F : 
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1 ( R H 1 '( s )-( 1 ^ 1 '- d ' mel hyIethoxyc^rbonylamino-2-(4-ben2yIoxyph ny!)ethyI]oxiran as an oil (77% yield) 
homogeneous by thin layer chromatography (silica g I, 25% ethyl-acetate/hexanes). 

Step G : 

(5S,1'S)-3-c*rboethoxy-5-(1-((nr-dim^ 
furan-2-(3H)-one (79% yield) as a white solid, mp 117-119°C 
analysis, Calc'd for C27H33NO7 (483.567) : 

C, 67.06 ; H, 6.88 : N. 2.90. 
Found : C, 66.94 ; H, 6.96 ; N, 2.91. [afe 25 = -11.27°. (c = 1.81, methanol). 

Step H : 

(5S,1'S)-3-rarboethoxy-3-phenylmethyl^ 
ethyi]dihydrofuran-(3H)-one t (97% yield) as a clear glass which was essentially homogeneous by TLC (50% 
diethyl-ether/hexanes). 

Step I : 

(3R.5S, 1 'S)-3-be nzyl-5-[1 -((1 , 1 -dimethyte^^ 
an-2-(3H)-one, (38% yield) as a clear glass which was homogeneous by TLC (50% diethyl ether/hexane). The 
latter fractions of the chromatography gave 40% of a mixture of the 3S and 3R lactones. 

Step J : 

NX1.1-dimethylethoxycarbony^ 
xyphenyl)-2(R)-(phenylmethyl)-hexanoic acid, 94% yield, as a colorless foam. 

StepK 

Thru 

Step L : Preparation of 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH(1J 

R)-(phenyimethyl)hexanamide 

Employing the procedure substantially as described in Example 1, Steps J through K, but substituting for 
the N41 t 1.dimethylethoxycarbonyl)-5^^ 

2(R)-(4-benzyloxyphenylmethyl)hexanoic acid the product of Step J, 0.350 g, there was produced in sequence, 
the following : 

Step K : 

N-(2(R)-hydroxy-1(SHndanyl)-5(SH 
enyl)-2(RMphenylmethyi) hexanamide, 343 mg (96% yield), as a white solid which was essentially homo- 
geneous by TLC (3% methanoi/CH2Cl2). 

Step L : 

N-(2(R)-hydroxy-1 (S)-indanyi)-5(S)-(1 ,1 -dimethyl ethoxycarbony!amino)-4(S)-hydroxy-6-(4«hydroxyphen 
yl)-2(R)-(phenyim thy!) hexanamide, 280 mg (92% yield) of pure product : mp 210-211°C (effervescent) ele- 
mental analysis, Calc'd for C33H40N2O6 (560.696) : 

C, 70.69 ; H, 7.19 ; N. 5.00. 
Found : C, 70.62 ; H, 7.39 ; N, 4.79. 

Step M : Preparation of 
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N-(cis-2(R)-hydroxy-1(S)-inda^ 
yl)ethoxy)phenyl)-2(R)-phenylmethyl h xanamide 

Employing the procedure substantially as described in Example 1 , Step L but substituting for the N-(2(R)- 
hydroxy-1(S)-indanyl-5(SH1.1-<Jimethyl thoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2{RH4-hydroxypheny 
lmethyl)hexanamide. N-{2(R)-hydroxy-1 (S)-indanyl-5(S)-(1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy.6- 
(4-hydroxyphenyl)-2(R)-phenylmethyl hexanamide (product of Step L), there was obtained N-(cis-2(R)-hyd- 
roxy-1(S)-indanyl)-5(SM1.1^imethy^^^^ 

nyl)-2(R)-phenylmethyl hexanamide, mp 160-1°C (sinters), elemental analysis. 
CaicU for C39H51H3O7O.25 H2O : (678.36) : 

C. 69.05 ;H, 7.65 ; N, 6.19; 
Found : C, 69.01 ; H ( 7.59 ; N, 5.91. 

EXAMPLE 10 
Preparation of 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(1,1-d^ 
H4-hydroxyphenylmethyi)hexanamide 

Employing the procedure substantially as described in Example 1, Steps F through L, but substituting for 
the (5S ( 1S^-3-carboethoxy-5[1-((^1'-dime^ 

the product of Example 9, Step H, 1.80 g, there was obtained in sequence the following (Step A through F). 
Step A : 

(5S J S>3-carboethoxy-3-(4-benzyloxy p henyl ^ 
nzyloxyphenyl)ethyl]-dihydrofuran-2-(3H)-one ( 1.17 g (67% yield) as a clear resin essentially homogeneous by 
TLC (50% ether/hexanes). 

Step B : 

(3R,5S,1'S)-3-(4-benzyloxyphenylmethy^ 

yl]-dihydrofuran-2-(3H)-one, 0.65 g (65% yield) as a clear resin which was essentially homogeneous by TLC 
(25% ethyl acetate/hexanes). The latter fractions of the chromatography gave a 30% yield of the 35 lactone. 

Step C : 

N41,1-dimethylethoxycart>onyi)-5(S)^^ 
xypheny1)-2(RH4-benzyIoxyphenylmethyi)-hexanoic acid. 0.80 g (quantitative yield) as a colorless foam, 
essentially homogeneous by TLC (5% methanol/CHCb). 

Step D : 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-[1 ,1-dimethylethoxycarbonyl)aminoH(S)-hydroxy-6-{4-benzy1oxyph 
enyI)-2(R)-(4-benzyloxyphenyimethyi) hexanamide, 256 mg (95% yield) as a white solid, essentially homo- 
geneous by TLC (2% methano!/CH2Cl2). 

Step E : 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy.6-(4-hydroxyphen 
yl)-2(RM^hydroxyphenylmethyl) hexanamide hydrate, 196 mg (quantitative yield) as a white solid : mp 203- 
4°C (effervescents sinters at 185°C), elemental analysis, calc'd for C33H40N2O7 O.75 H2O (590.207) : 

C, 67.15 ;H, 6.91 ;N,4.74. 
Found : C, 66.96 ; H, 6.68 ; N p 4.64. 

StpF: 
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N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 ,1 -dim thylethoxycarbony!amino)-4(S)-hdyroxy.6-[(4-(2-(4-morpho 
!inyl)ethoxy)phenyI-2(R)-(4-(2-morpholiny!)ethoxy)phenylmethyl hexanamide h mihydrate as a white solid : 
mp 164-5°C. I mental analysis, calc'd for C45H62H4O9-0.5 H2O : (812.023) : 

C, 66.56 ; H, 7.82 ; N. 6.90 ; 
Found : C t 66.82 ; H, 7.95 ; N, 6.88. 
maieate dihydrate 
mp 80-1°C. elemental analysis, 
Calc'd. for C^H^^Og-C^O^ H 2 0 : (955.121) : 

C, 61.62 ;H, 7.38 ; N, 5.87; 
Found : C, 61 .93 ; H, 7.06 ; N. 5.66. 

EXAMPLE 11 

Preparation of 

N-(2(R) t 3(R)-dihydroxy-1(S)-indanyQ-5(S)-(1,1-dimethylethoxycarbonylamino)-4(S)-hy 
oHnyl)ethoxy)phenyl-2(RH4-(2-morpholinyl)ethoxy)phenylmethyl) hexanamide hemihydrate 

Employing the procedure substantially as described in Example 1, Steps J through L, but substituting for 
the N'-(1',1'-benzyloxyphenylmethyI)hexanoic acid and 1(S)-amino-2(R)-hydroxyindane in Step J, N'-(1',1'-di- 
methylethyl-1 ,1-dimethylsilyIoxy)-6-(4-benzyloxyphenyl)-2(R)-(4-benzyioxyphenylmethyl)hexanoic acid and 
(1 R,2S,3R)-3-amino-1 t 2-dihydroxy-indane, respectively, there was obtained in sequence the following (Steps 
A through C). 

Step A through B : 

N-(2(R),3(R)<lihydroxy-1(S)-indanyl-5(^ 
yphenyl)-2(R)-(4-hydroxyphenylmethyl) hexanamide, TLC (10% methanol/chloroform), mp 183-5°C dec. ele- 
mental analysis, Calc'd. for C33H40N2O8 : (592.695) : 

C, 66.88 ; H. 6.80 ; N, 4.73 ; 
Found : C, 66.63 ; H, 6.76 ; N, 4.84. 

Step C : 

N-(2(R),3(R)KJihydroxy-1(S)-indanyl)-5(S^ 
-morphoIinyl)ethoxy)phenyl-2(R)-(4-(2-morpholinyl)ethoxy)phenylmethyl) hexanamide hydrate, mp 112°C dec. 
(sinters at 100°C). elemental analysis. 
Calc'd. for C45H62H4O10 C4H4O4-2.5 H 2 0 : (980.13) : 

C, 60.05 ; H. 7.30 ; N, 5.71 ; 
Found : C. 60.05 ; H, 7.25 ; N, 5.56. 

EXAMPLE 12 

Preparation of 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(S)-[^ 
morpholinyl)ethoxy)phenyl]methyl3hexanamide 

To a stirred solution of 73 mg of N-(cis-2(R)-hydroxy-1(S)-indanyt)-5(S)-[1,1-dimethylethoxycar- 
bonylamino)-4(S)-hydroxy-6-phenyf-2(R)[(4-(2-(4-morpholinyl)ethoxy)phenyl]meth^]hexanamide in 2 mL of 
methylene chlorid at 0°C was added 1 mL of trifiuoroacetic acid. After warming to room temperature ov r 3 
hours the solution was evaporated to dryness. The residue was dissolved in 10 mL of methylene chloride and 
allowed to react with 1 03 mg (5 equivalents) of diisopropyl dicarbonate (Kovalenko, V. I. ; Zhur. Obschei. Khim. . 
24, 1041 (1954) ; C.A. 47 ; 9510i) and 0.055 mL f triethylamin for 1 h ur. Th mixture was diluted with 50 
mL of methylene chloride, washed with 50 mL of saturated sodium bicarbonate and dried over magnesium sul- 
fate. After concentration to dryness th r sidu was purified by preparative TLC (2 mm 20 x 20 cm silica gel ; 
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2 : 8 : 90 NhUOH : MeOH : CHCI3). Th product was extracted off th silica gel with 10% MeOH in CHCI3 and 
concentrated to dryness. Trituration with th r gave 60 mg of whit s lid, aft r drying und r vacuum overnight: 
mp 199-200°C f elemental analysis, CalCd. for C38H49N3O7.I.25 H2O (682.315) : 

5 C, 66.89 ; H, 7.61 ; N, 6.16 ; 

Found : C, 66.83 ; H, 7.38 ; N, 6.17. 

maleate hydrate 
mp 138-9°C. elemental analysis, 
CalCd. for C4oH53N30eC4H404-H20 : (866.025) : 

10 

C, 61.10 ;H, 6.87 ; N, 4.85; 
Found : C, 60.88 ; H, 7.05 ; N, 5.02. 

EXAMPLE 13 

15 

Preparation of 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(S)-(ethoxyca^ 
inyl)ethoxy)phenyl]methyl)hexanamide 

20 To a stirred solution of 100 mg of N-tcis^R^hydroxy-ltSJ-indanyl-StSHI^-dimethyiethoxycar- 

bonylaminoH(S)-hydroxy-6-phenyi-2(R)[(4-(2-(4-morpholinyl)ethoxy)phenyl]methyl]hexanamide in 2 mL of 
methylene chloride at 0°C was added 1 mL of trifluoroacetic acid. After warming to room temperature over 3 
hours the solution was evaporated to dryness. The residue was dissolved in 10 mL of methylene chloride and 
allowed to react with 120 mg (5 equivalents) of diethyl pyrocarbonate and 0.103 mL of triethylamine for 1 hour. 

25 The mixture was diluted with 50 mL of methlene chloride, washed with 50 mL of sat'd sodium bicarbonate and 
dried over magnesium sulfate. After concentration to dryness the residue was purified by preparative TLC (2 
mm 20 x 20 cm silica gel ; 2 :8 :90 NH4OH :MeOH :CHCl3). The product was extracted off the silica gel with 
10% MeOH in CHCI3 and concentrated to dryness. Trituration with ether gave 60 mg of white solid, after drying 
under vacuum overnight : mp 169-70°C (sinters at 130°C) ; elemental analysis, Calc'd for C37H47N3O7H2O 

30 (663.817): 

C, 66.95 ; H, 7.44 ; N. 6.33 ; 
Found : C, 66.93 ; H, 7.11 ; N, 6.17. 

35 EXAMPLE 14 

Preparation of 

N-(cis-2(R)-hydroxy-1(SHndanyl)-5(SH1 t ^ 
-(4-morpholinyl)-1-propyloxy)-phenyl]methyllhexanamide maleate 

40 

Employing the procedure substantially as described in Example 1, Step P. but substituting for the N-(2- 
chloroethyi)morphoiine. N-(2-chloropropyl)-morpholine t free base, [Adams, R.R. and Whitmore, F.C., J. Am. 
Chem. Soc. , 67 , 735 (1945)] there was obtained 92% yield of a white solid that was converted to the maleate 
salt in the usual manner :mp 101-3°C. elemental analysis, Calc'd. for C39H51N3O7C4H4O4O.5CHCI3 

C. 61.19 ;H. 6.71 ; N, 4.87; 
Found : C f 61 .03 ; H, 6.70 ; N, 4.79. 

EXAMPLE 15 

50 

Preparation of 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(S)-(1,1-dim^ 
-dimethylaminoeth xy)phenyi)-methyl]hexanamid maleat 

55 Empl ying the procedure substantially as described in Example 1, Step P, but substituting for th N-{2- 

chIoroethyl)morphoIin , 2-dimethylamino-ethyl chloride, fre base, th re was obtain d 98% yield of a whit 
solid, mp 195-7°C (sintered at 185°C) mp 191-2°C. elem ntai analysis, Calc'd. for C37H49N3O6 O.35CHCI3 
(673.583) : 
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C, 66.60 ; H, 7.38 ; N, 6.24 ; 
Found : C, 66.77 ; H, 7.49 ; N, 6.07, 
maleate : 

mp 159-61°C. elemental analysis, Calc'd. for C37H49N3O6.C4H4O4.0.5SiO2 (777.932) : 

C, 63.30 ; H, 6.87 ; N ( 5.40 ; 
Found : C, 63.09 ; H, 6.85 ; N ( 5.23. 

EXAMPLE 16 

Preparation of 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(SH^ 
-(1-piperidinyl)ethoxy)phenyl)methyl]hexanamide. 

Employing the procedure substantially as described in Example 1, Step P, but substituting for the N-(2- 
ch1oroethyl)morpholine, N-(2-chloroethyl)-piperidine, free base, there was obtained 97% yield of a white solid: 
mp 190.5-1 91. 5°C. elemental analysis, Calc'd. for 
C40H53N3O6.O.5H2O (680.85) : 

C, 70.56 ;H, 7.99 ; N, 6.17; 
Found : C, 70.64 ; H, 7.97 ; N. 6.03. 

maleate hydrate : 
mp 95-97°C. dec. elemental analysis, 
Calc'd. for C40H53N3Oe.C4H4O4.SiO2 (866.025) : 

C, 61.10 ;H, 6.87 ; N, 4.85; 
Found : C, 60.88 ; H, 7.05 ; N, 5.02. 

EXAMPLE 17 

Preparation of 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(^ 

-(1-pynrolidinyl)ethoxy)phenyl)methyl]hexanamidemaleate dihydrate. 

Employing the procedure substantially as described in Example 1, Step P, but substituting for the N-(2- 
chloroethyi)morpholine, 2-chloroethyl) pyrrolidine, free base, there was obtained 95% yield of a white solid : 
mp 102-104°C. elemental analysis, Calc'd. for 
C39H51N3O6.C4H404.2H2O (809.93) : 

C, 63.76 ;H. 7.34 ; N. 5.19; 
Found : C, 64.10 ; H. 7.03 ; N, 5.19. 

EXAMPLE 18 

Preparation of 

N-(cis-2(R)-hydroxy-1(S)-indanyl)-5(SH1,1-dimethylefo^ 
-(N,N-bis(2-methoxyethyl)amino)ethoxy)phenyl)methyl]hexanamide hemihydrate 

Employing the procedure substantially as described in Example 1 t Step P, but substituting for the N-(2- 
chloroethyl)morpholine,2-chloro-N,N-bis(2-methoxyethyl)ethylamine, free base, there was obtained 97% yield 
of a white solid : mp 176-77°C. elemental analysis, Calc'd. for 
C41H57N3O8.O.5H2O (728.933) : 

C, 67.56 ; H, 8.02 ; N, 5.76 ; 
Found : C, 67.81 ; H, 7.99 ; N, 5.71. 

maleat hydrat : 
mp 93-94°C. dec. lem ntal analysis, 

68 



EP0 434 365 A2 



Caltfd. for C41H57N3Os.C4H4O4.H2O : (854.01) : 

C, 63.28 ; H, 7.44 ; N, 4.92 ; 
Found : C f 63.22 ; H, 7.15 ; N, 4.74. 

5 

EXAMPLE 19 
Preparation of 

N-(cis-2(R)-hydroxy-1(SHndany^ 
10 "(4-thiomorpholinyl)ethoxy)phenyl]methyi]hexanamide hemihydrate. 

Employing the procedure substantially as described in Example 1 t Step P, but substituting for the N-(2- 
chloroethyl)morphoIine f N-(2-chlorethyl) thiomorpholine, free base, [Leonard, F. and Home, H., J. Am. Chem. 
Soc, 78, 1 1 99 (1 956)] there was obtained 95% a yield of a white solid : mp 1 95.5-1 97.5°C. elemental analysis, 
15 Calc'd. for C39H51N3O6S.0.25H2O (694.385) : 

C, 67.45 ; H, 7.48 ; N, 6.05 ; 
Found : C ( 67.43 ; H, 7.60 ; N, 6.03. 

20 EXAMPLE 20 

Preparation of 

N-(cis-2(s),3(R)-diacetoxy-1(S)-indanyl-5(SH^^ 
[(4-(2-(4-morpholinyl)ethoxy)phenyl]methyllhexanamide maleate hydrate 

25 

To a stirred solution of (100 mg, 0.1 5 mmole) in 5 mL of methylene chloride and 2 mL of pyridine was added 
0.14 mL of acetic anhydride. After stirring for 36 hrs at 25°C, the mixture was concentrated to dryness. The 
residue was purified by preparative thin layer chromatography on 2-2 mm 20 x 20 cm plates using double elution 
with 7% methanol in chloroform. The major uv-active band was collected and extracted with 200 mL of 10% 
30 methanol in chloroform and concentrated to dryness. Trituration of the residue with 25 mL of 1 :9 ethyl acetate : 
diethyl ether gave 71 mg of a white solid : mp 148-150°C. elemental analysis.. 
Calc'd for C43H55N3O10.C4H4O4. H2O (908.16) : 

C, 62.17 ;H, 6.77 ; N, 4.62; 
35 Found : C, 61 .77 ; H, 6.52 ; N, 4.54. 

EXAMPLE 21 

Preparation of 
40 N-(3(S)-hydroxy-4(S)-benzopyranyl)-NX1.^ 

-(4-(2-(4-morpholinyi)ethoxy)-phenyi)-methyl]-hexanamide. 

Step A : Preparation of tetrahydro-2H-benzopyrano-(4.3)oxazole 

45 A mixture of 0.138 g of silver cyanate and 0.228 g of iodine in 5 mL of ether were stirred at room temperature 
for 1 hour. The reaction mixture was then cooled (ice-water bath) and a solution of 0.1 16 g of 3-chromene in 
1 mL of ether was added dropwise. The suspension was stirred vigorously at room temperature for about 4 
hours and the precipitated silver salts filtered off. Methanol (5 mL) and a few drops of a solution of lithium 
methoxide in methanol, were added to the filtrate and the mixture stirred at room temperature for 12 hours. 

so Solvents were then evaporated and the residue redissolved in a small volume of ether, washed with water, dried 
over anhydrous Na2S04, and evaporated to furnish iodo-carbamate. The crude iodo-carbamate was dissolved 
in 2.5 mL of diglyme and heated to 160°C for 12 hours. After evaporation of solvent, the residue was 
chromatographed over silica gel (50% ethyl acetat -hexane as etuent) to give th St p A product. 

55 Step B : Preparation of Cis-4-amino-chroman-3-ol, also know as (cis)3-hydroxy-4-amino-benzo-pyran 

The oxazole fr m Step A was dissolv d in 1 mL of methanol and 2 mL of 1 N methanolic potassium hyd- 
roxide was added. The r suiting mixture was heat d to 40°C for 12 hours. After this period, m thanol was 
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evaporated, and the residue diluted with water, and extracted thoroughly with a mixture (3 :1) of chlorofonm- 
ether (3 x 10). The combined extracts were dried ov r anhydrous Na2S04 and evaporated to aff rd the Step 
B amino-chromanol product which was used directly without further purification. 

5 Step C : Preparation of 

N-((cis)-3-hydroxy^-benzopyranyl))-2(S)-(1,1-dto^ 

To 11.13 g of BocPhenylalanine in 100 mL of DMF was added 8.05 g of 1-ethyI-3-(3-dimethyl aminop- 
ropy!)carbodiimide hydrochloride, 5.68 g of 1 -hydroxy benzotriazole hydrate and 6.2 g of (cis)-3-hydroxy-4-amt- 
w no-benzopyran. The pH of the solution was adjusted to 8.5 with 5.85 mL of triethylamine. After 18 h at 25°C, 
the reaction was concentrated to dryness, the residue dissolved in ethyl acetate and the organic layer washed 
with water, 10% citric acid solution, satd. NaHC03 solution, and brine. The organic layer was dried, filtered and 
concentrated to afford a yellow solid which was purified by flash chromatography (Si02, 98 :2 ChfcCI^MeOH) 
to yield 8 g of product 

15 

Step D : Preparation of N-((cis)-3(S)-hydroxy-4(S)-benzopyranyl))-2(S)-amino-3-(phenyl)-propionamide 

Excess HCL gas was bubbled into a solution of 8 g of N-{(cis)-3-hydroxy-4-benzopyranyi))-2(S)-(1 t 1- 
dimethylethoxycarbonyl)amino-3-(phenyl)-propion amide dissolved in 100 mL of ethyl acetate which was 
20 cooled to 0°C. After 30 min the mixture was concentrated to give a pale yellow solid. The solid was dissolved 
in water, made basic and was extracted with chloroform which was dried, filtered and concentrated to give a 
solid. The solid was chromatographed on a silica gel column (98 :2 ammonia satd. CHCI^MeOH) to afford 4.8 
g of the wanted product as a white solid. Further elution with 10% MeOH/ammonia satd. CHCL3 gave 3 g of 
the undesired enantiomer. 

25 

Step E : Preparation of N-(cis)-3(S)-hydroxy-4(S)-benzopyran 

To 4.8 g of N-((cis)-3(S)-hydroxy-4(S)-benzopyranyl))-2(S)-amin<>-3-(phenyI)-propionamide in 100 mL of 
ethanol was added 50 mL of 20% sodium hydroxide solution and the solution was heated to reflux. After 18 h 
30 the mixture was cooled and concentrated to dryness. The residue was partitioned between methylene chloride 
and a minimum amount of water. The organic layer was drawn off, dried, filtered and concentrated to afford 
the crude product which was purified by chromatography (Si02, 97 :3 ammonia satd. chloroform/methanol) to 
give 2.1 g of white product 

35 Step F : Preparation of 

N-(3(S)-hydroxy-4(S)-benzopyranyl)-N'-{1,1-dime%^ 
-dimethylsilyloxy)-6-phenyl-2(R)-[(4-(benzyloxy)phenyl)methyl]-hexanamide. 

NX1.1-dimethylethoxycarbonyl)-5(S)-am 

40 R)-[(4-(benzyloxy)phenyl)methyl]-hexanoic acid of Example 1 step M.(0.17 g) was dissolved in 5 ml of DMF 
and to it was added 0.051 g of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 0.036 g of hyd- 
roxybenztriazole hydrate and 0.052 g of N-(cis)-3(S)-hydroxy-4(S)-benzopyran. Triethylamine was added to the 
stirring solution until the pH is 8.5. After stirring for 24 hours, the reaction was concentrated to dryness and 
diluted with 30 ml of 10% citric acid solution. The aqueous layer was washed with ethyl acetate which was dried, 

45 filtered and concentrated to afford a crude product which was purified by prep layer chromatography (2mm SiCfe. 
40% EtOAc/Hexane) to give 75 mg of pure product 

Step G : Preparation of 

N-(3-(S)-hydroxy-4(S)-benzopyranyl)-N , -(1,1-dimethylethoxycarbonyl)-5(S)*amino-4(S)-hydroxy-6-^ 
50 H(4-hydroxy)phenyl)methyll-hexanamide. 

N'^1,1-dimethylethoxy(ttrbonyl)-5(S)-ami^ 
H(4-(benzyloxy)phenyl)methyl]-hexanamide (0.075 g) was dissolved in 3 ml of THF and 1 ml fa 1M solution 
of tetrabutylammonium fluorid in THF was added. After 24 hours at room temperature, the reaction was diluted 
55 with 20 ml of water and extracted with ethyl acetate which was dried, filtered and concentrated to afford a white 
solid. The crude product was dissolved in 10 ml of a 2 :1 mixture of EtOAc/MeOH, 60 mg of 10% Pd/C was 
added and th reaction was put under a blank t of hydrogen (1 atm). After 18 hours the reaction was flushed 
with nitrogen, filt red through celit which was washed with 1 :1 EtOH/EtOAc and evaporated to dryn ss to 
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afford an off-white solid. The scfid was43unated with methyl ne chlorid and filtered to giv 30 mg of a white 
solid. 

St pH : Preparation of 
5 N-(3(S)-hydroxy^(S)4)enzopg»^ 
4(4-(2-(4-moipholinyl>s1hox^^ 

To 95 mg of N-(3^}4Tytocy^(S)-benzop^ 
roxy-6-phenyl-2(RH(44i/draxy)phenyi)-methyl]-hexanamide in 60 ml of dioxane was added 450 mg of cesium 
10 carbonate and 760 mgfif 2-cian»thytenorpholine. The reaction was heated to 95°C and monitered by TLC (1 0% 
MeOH/ammonia satd-cMoraftm). After 2 hours, the reaction was complete (product higher). The reaction was 
cooled, filtered through ceJtte and the filtrate evaporated. The residue was triturated with ethyl acetate/methanol 
(10/1) and a white soBd filtered to afford 55 mg of pure product 

15 EXAMPLE 22 

Preparation of 

N-(cis-2(S)-hydroxy-1(R)-indanyl)-5^^ 
(4-morpholinyl)methyQphen^Hnethyl hexanamide 

20 

Step A : Preparation of 4-(diniBthoxymethyl)benzyl-bromide : 

To a 500 ml round bottomed flask containing a stirring bar and an argon inlet was added 4-bromomethyl- 
benzaldehyde (1.71 B,fiLS9nwno!), methanol (80 ml), trimethylorthoformate (80 ml), and p-toluenesulfonic acid 
25 (32 mg t 0.17 mmoO-Tfe mixture was stirred at room temperature for 1 h. The reaction was quenched by addi- 
tion of aqueous NaHCD3 (10 mJ) and die solvents were removed in vacuo. The residue was extracted with ethyl 
acetate and the organic soiutian was dried over MgS04. Filtration and removal of the solvent gave 1.79 g of 
4-(d[methoxymethyi)benzyJ bromide as an oil. 

30 Step B : Preparation off 

(5S.1'S)-3-cartx>ethc«y-3^4H^ 
ylethyl)dihydrofuran*2-f3H)-onB : 

To a 250 ml round bottomed flask with a stirring bar and an argon inlet was added (5S,1'S)-3-carboethoxy- 
35 5-(H1,1-dimethylethc«ycaiton (3.00 g, 7.95 mmol), abso- 

lute ethanol {50 ml)* and 1 ^sodium ethoxide in ethanol (7.59 ml, 7.59 mmol). This solution was stirred at room 
temperature for 10 mhv then4-(dimethoxymethyl)benzyl bromide (1.79 g, 7.59 mmol) was added in 10 ml of 
ethanol. The mixture was staetf at room temperature overnight. 

The solvent was removed in vacuo and the residue was partitioned between ethyl acetate and 10% citric 
40 acid. The organic phase was separated and dried over MgS04. Filtration and removal of the solvent gave 4.00 
g of the aikylation product which was used in the next step without further purification. 

Step C : Preparation of (3R,5S.1'S)-3-(4-carbonyl) 

phenytnrethyl-5-(1-((1 t 1^imeft^ : 

45 

The product from Step 6, (4-0 g, 7.38 mmol) was dissolved in 20 ml of dimethoxyethane and to it was added 
20 ml of water and lithium hydroxide (2.0g, 73.8 mmol). After stirring for 12 hours the solvents were removed 
in vacuo and the residue was suspended in 100 ml of 10% citric acid. This solution was extracted with two por- 
tions of ethyl acetate and the combined organic solutions were washed with brine and dried over MgSCM. Fil- 
50 (ration and removal of the solvent gave a residue which was redissolved in 250 ml of toluene. This solution 
was heated at reflux for 24 h under argon. The solvent was removed in vacuo and the residue was 
chromatographed on 100 g of silica gel using 17.5% ethyl acetate in hexane as eluant. There was obtained 
1.02 g of the desired cis-lactone, the faster luting product 

55 St p D : Preparation of 

N'-(1 t 1-dimethylethoxycarbonyl)-5(S)-amino-4(S)-(1M'*dimethyl thyl-1 f 1-dimethylsily)oxy)-6-phenyl-2(R)-(4-c 
arbonylphenylmethyQ-hexanoic acid : 
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The product from Step C(1.02g, 2.41 mmol) was dissolved in 15m! of dimeth xy than and 15 ml of water. 
To this solution was added lithium hydroxide (0.60g, 24.1 mmol) and the mixture was stirred at room tempera- 
ture for 20 h. The dimethoxyethane was removed in vacuo and the aqueous residue was made acidic with 1 0% 
citric acid. This solution was extracted with tw portions of ethyl acetate. The combined organic extracts were 

5 dried (MgS04), filtered and concentrated in vacuo. The residue was dissolved in 10 ml of DMF and imidazole 
(1.64 g, 24.10 mmol) and tert-butyldimethylsilyl-chloride (1.82g, 12.05 mmol) were added. This mixture was 
stirred at room temperature for 24 h. The reaction mixture was poured into 50 ml of methanol and this solution 
was stirred for 3 h. The methanol was removed in vacuo and the residue was partitioned between 10% citric 
acid and ethyl acetate. The layers were separated and the organic phase was washed with water and brine. 

10 Drying (MgS04), filtration, and removal of the solvent in vacuo gave the crude silyloxy acid as a foam. This 
material was chromatographed on 50 g of silica gel using 50% ethyl acetate in chloroform as eluant There was 
obtained 292 mg of the step D product as an oil. 

Step E : Preparation of 
15 N-(2(R)-hydroxy-1(S)-indany^ 

lsilyloxy)-6-phenyl-2(R)-(4-carbonylphenylmethyl)-hexanamide : 

To a 25 ml round bottomed flask with a stirring bar and an argon inlet was added the product from Step D 
(292 mg, 0.52 mmol), ethyldimethyl-aminopropylcarbodiimide hydrochloride (300 mg, 1.57 mmol), N-hyd- 
20 roxybenztriazole (260 mg, 1.57 mmol), 1(S)-amino-2(R)-hydroxyindane (82 mg, 0.55 mmol), DMF (7.0 ml), and 
triethylamine (0.36 ml, 2.61 mmol). This mixture was stirred ovemightat room temperature. The reaction mixture 
was partitioned between 10% citric acid and ethyl acetate. The layers were separated and the organic phase 
was washed with water and brine. Drying (MgS04), filtration, and removal of the solvent gave 370 mg of the 
coupling product as an oil. 

25 

Step F : Preparation of 
N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-1,1-dim^ 
ylphenylmethyl)hexanamide : 

30 The title compound from Step E (370 mg f 0.51 mmol) was dissolved in 1 M tetrabutylammonium fluoride in 
THF (10 ml, 10 mmol). This mixture was stirred overnight under argon. The reaction mixture was poured into 
10% citric acid (50 ml) and this solution was extracted with two portions of ethyl acetate. The combined ethyl 
acetate extracts were washed with water and brine. Drying (MgSCU), filtration, and removal of the solvent in 
vacuo gave an off white solid. This material was chromatographed on 20 g of silica gel using 3% methanol in 

35 chloroform as eluant to give 103 mg of the 4-hydroxy compound as a white solid. 

Step G : Preparation of 
N-(cis-2(S)-hydroxy-1(R)-indanyl)-5(S^ 
4-morpho[inyl)methyl)phenylmethylhexanamide : 

40 

To a 10 ml round bottomed flask with a stirring bar and an argon inlet was added the product from step F 
(1 5 mg, 0.026 mmol). methanol (3.0 ml), aluminum foil bits (70 mg, 2.60 mmol), morpholine (1 .1 5 ml, 1 3.0 mmol) 
and mercuric chloride (2.1 mg). This mixture was stirred overnight at room temperature. The reaction mixture 
was filtered through a celite pad and the filtrate was concentrated in vacuo. The residue was chromatographed 
45 on 3 g of silica gel using 2% methanol in ammonia saturated chloroform as eluant There was obtained 13 mg 
of the title compound free base. The maleate salt was prepared in methanol in the usual manner mp 119-121 
C. Anal. Calc'd for : C42H53N3O10 : 

C, 66.39 ; H, 7.03 ; N t 5.53. 
50 Found: C, 66.40 ; H, 6.94 ; N, 5.41. 

EXAMPLE 23 

Preparation of 

55 N-(2R)-hydroxy-1(SHndanyi)-5(SH1,1-dimethyl thyloxycarbonylaminoH(S)-hydroxy-2(R)-(4-(2-(4-morpholin 
o)ethoxy)ph nyl)methyl-6-cycloh xylhexanamide 

Step A : Pr paration of 
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(5S,1'S)-5-(1Xn«^'™thytethoxy^^ furan-2-(3H)-on : 

As luti nof the(5S,1'S)-5-(1'-((1 ( 1-dimethyiethoxy-carb nyl)amin )-2'-ph nyl thy!)-4,5-dihydrofuran-2- 
(3H)-on was dissolved in ethyl acetate and rhodium on alumina was added. This mixture was shaken und r 
s a hydrogen atmosphere (50 psi) at 50°C ov might Filtration and vaporatfon of the solvent afforded the title 
compound as a viscous oil, which solidified as a hard gtass. 

Step B : Preparation of 4-Benzyloxybenzyl iodide : 

10 A mixture of 25 g of commercial 4-benzyloxybenzyl chloride, 32 g of Nal and 1 07 mL of acetone was stirred 
in the dark for 5 hours. The mixture was diluted with 100 mL of acetone, filtered, and concentrated under 
reduced pressure to an orange solid. The solid was dissolved in 400 mL of ether, washed with 75 mL of water, 
2 x 40 mL of 10% NaHS03, 75 mL of water and dried (MgS04). The solution was concentrated to 1 25 mL and 
200 mL of hexane added with stimng and cooling (0°C). The product was collected by filtration and dried under 

15 vacuum. 

Step C : Preparation of 
(3R t 5S,1'S)-3^4-benzyloxyphenylmemyl^ 
ydrofuran-2-(3H)-one : 

20 

To a solution of 23 mL of diisopropylamine in 100 mL of tetrahydrofuran (THF) at 0°C was added 0.164 
moles of n-butyllithium. After 15 minutes at 0-4°C the solution was cooled to -78°C and a solution of 25 g of 
the product of Step A in 125 mL of THF was added over 1 hour, keeping the temperature below -72°C. The 
reaction was aged at-54°C for 1 hour, then recooled to -78°C and a solution of 26 g of 4-benzyloxybenzyl iodide 

25 In 1 10 mL of THF was added over 80 minutes keeping the temperature below -74°C. The reaction aged at-78°C 
for 2.5 hours, then at -54°C for 1 .5 hours and quenched at -50°C with 250 mL of 1 M NaHS04. The mixture was 
extracted with 3 x 160 mL of ethyl acetate and the extracts washed with water, 10% NaHS03. satd. NaCI and 
dried (MgSOn). Trituration with 15% ethyl acetate in hexanes gave 13.7 g of product as a tan solid. 
Chromatography of the mother liquors, eluting with 1 5% ethyl acetate hexanes gave an additional 8.1 g of pro- 

30 duct 

Step D : Preparation of 
NX1,1^imethylethoxy<*rbonyl^ 
(-4-benzyloxyphenylmethyl)hexanoic acid : 

35 

The product of Step C, 11.8 g, was dissolved in 350 mL of dimethoxyethane and 350 mL of 0.5 N LiOH. 
After stirring 4 hours, the mixture was concentrated to 300 mL and acidified with 1 L of 5% citric acid. The white 
solid product was collected by filtration and dried at 60°C under vacuum 12 hours. The hydroxy-acid (1 1 .6 g) 
was dissolved in a mixture of DMF (150 mL), imidazole (58.7 g) and tertbutyldimethylchlorosilane (58.7 g). After 
40 stimng at 25°C for 48 hours, 170 mL of methanol was added. The mixture was aged for 30 minutes at 25°C, 
then concentrated under reduced pressure to near dryness. The residue diluted with 250 mL of 10% citric acid 
and extracted with 4 x 600 mL of ethyl acetate. The extracts were washed with water, dried over MgS04 and 
concentrated to dryness. The product (14.9 g) was obtained as a clear resin. 

45 Step E : Preparation of 

N-((2(R)-hydroxy-1(S)-indany^ 

y)-6-cydohexyl-2(R)-(-4-benzyloxyphenylmethyl)hexanamide : 

The produce of Step E, 14.9 g, 1-hydroxybenzotriazole hydrate, 3.26 g, dimethy1-3-(3-dimethyl-aminop- 
50 ropyl)carbodiimide, 7.04 g, 4-methylmorpholine, 2.8 mL, and 250 mL of DMF were stirred at 25°C for 12 hours. 
The mixture was concentrated to dryness under reduced pressure dissolved in 300 mL of ethyl acetate, washed 
with 150 mL of 10% citric acid, water, sat'd NaHC03 and dried (MgS04). The residue was purified by 
chromatography on silica gel. Elution with 30% ethyl acetate in hexanes gave 10.1 g of a foamy resin. 

55 Step F : Preparation of 

N-((2(R)-hydr xy-1-(S)-indanyl)-5(SH 1,1 -dimethylethoxycarbonylH(SH1M r -dimethylethyl-1,1-dimethylsilylo 
xy)-6-cycloh xyl-2(R)-(-4-hydroxyphenylmethyl)hexan amide : 
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The product of St p E, 1 0.1 g, and 6 g of 10% palladium n carb n in 600 mL f ethyl acetat was stirred 
under an atmosphere, f hydrogen for 12 hours, filtered through celite and concentrated to dryness under 
reduced pressure. Th product, 9.5 g, was obtain das a glass. 

5 Step G : Preparation of 

N-(2R)-hydroxy-1(S)-indanylV5(SH1,1^ 

o) ethoxy)phenyl)meQiyl*6-cyc1ohexylhexanamide : 

The product of Step E, 0.550 g, 30 mL of dioxane, 604 mg of 1-(2-chloroethyl)morpholine, and 1.31 g of 
10 cesium carbonate was heated at 80°C for 3.0 hours. After cooling, 100 mL of chloroform was added and the 
mixture was filtered and concentrated under reduced pressure. The residue. 650 mg, was dissolved in 5 mL 
of 1M tetrabutyiammonium fluoride m THF. After stirring for 3 days, the solution was slowly poured into 100 
mL of stirred ice-water. The solids were collected, washed with water, and dissolved in 100 mL of chloroform. 
After drying over Na2S04, the organic solvents were removed at reduced pressure to give a solid which was 
15 crystallized from 15 niL of 2 :1 hexanes :ethyl acetate to afford 0.394 g (72%) of the title compound as a col- 
orless solid : 
mp = 150-1 51 °C. 

Analysis : calcd. for C39HS7N3O7 

20 C, 68.90 H, 8.45 N, 6.18 

Found : C, 68.57 H, 8.29 N, 6.07. 

EXAMPLE 24 

25 Preparation of 2-Amfno-3-rnethy1 cydopentanol. 

Step A : Preparation trf2-[N-<1\2 -divert- butoxycarbonyl)-hydrazino]-3-methylcyclopentanone : 

To a stirred suspension of CuC!, 0.297 g. in 10 ml anhydrous ether cooled to -60°C was added 0.74 ml of 
30 tri-n-butylphosphine. The yellow solution was cooled to -73°C, and 4.2 ml of 3M methylmagnesium chloride in 
THF was added at a rate so that the internal temperature did not exceed -60°C. The cuprate was stirred for 20 
minutes at-78°C, forming a dark mustard colored solution. Cyclopentenone, 1.0 ml, was added dropwise keep- 
ing temperature below -70°C. After labours at-78°C, 2.87 g of di-tert-butyl azodicarboxylate in 13 ml anhydr- 
ous THF added slowly over 45 minutes into the reaction mixture. The resulting dark brown mixture was stirred 
35 for 2 hours. The reaction was quenched by addition of 1 :9 concentrated NH4OH :sat'd NH4CI, allowed to warm 
to room temperature overnight, and diluted with ether. The ethereal layer was washed with safd NhUCi, sat'd 
brine, dried over NazSOu and concentrated under reduced pressure. Purification of the yellow-orange oily resi- 
due by chromatography using 20% ethyl acetate in hexane gave 0.78 g, of product as a white crystalline solid, 
mp 100-1 01. 5°C. 

40 

Step B : Preparation of 2-{N-{1', 2'-di-tert-butoxy carbon yi)-hydrazine]-3-methyl cydopentanol : 

To a stirred solution of the product of Step A, 1.1 g. in anhydrous THF cooled to -78°C was added 10 mL 
of a 1 M solution of lithium tri-sec-butyfoorohydride in THF. After 4 hours at -78°C the reaction was quenched 
45 by dropwise addition of 10 mL of 1N NaOH and 10 mL of 30% hydrogen peroxide. The resulting mixture was 
allowed to warm to room temperature overnight, and extracted with 3 x 75 mL of ether. The combined organic 
layers were washed wfch brine, dried over MgS04 and concentrated under reduced pressure. Chromatography 
of the oily residue with 20% ethyl acetate in hexane gave, after recrystallization from ether/hexane 1 .5 g of the 
product as a white solid, mp 146°C. 

50 

Step C : Preparation of 2-Amino-3-methyl cydopentanol 

To a stirred solution of the product of St p B, 1.494 g, in 5 mL of CH2CI2 cooled to -20°C was added 10 
mL of trifluoroacetic acid. Th resulting brown mixture was allowed t warm to room temperature overnight and 
55 cone ntrated t dryn ss under r duced pressur . Th brown residual oil, 1.7 g, was dissolved in 104 mL of 
thanol and 26 mL of acetic acid containing 240 mg f platinum oxide and shaken under 55 psi of hydrogen 
for 2.5 hours. Th catalyst was filtered off and the solution was concentrated und r reduced pressure. 
Chromatography with 45/9/1 CHCl3/MeOH/conc. NH4OH gave, after trituration with 1/5 CHCIs/EfeO, 0.75 g f 
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a white amorphous solid, m.p. 109-1 16°C. 

1 H NMR (300 MHz, CDCI 3 ) 5 3.92-3.96 (m ( 1H). 2.59-2.64 (m, 1H), 2.15 (brs t 3H), 1.92 (rn, 2H) ( 1.65 (m, 2H), 
1.12 (m, 1H), 1.04 (d, J = 6.6 Hz, 3H). 

5 EXAMPLE 25 

Preparation of (4,5-dihydro-3(2H)-furylidene)acetic acid 

A mixture of 3.9 g of tetrahydrofuran-3-one and 22 g of (carbethoxymethyene)triphenylphosphorane in 40 
10 mL of anhydrous acetonitrile was heated to reflux for 4 days. After concentration, the residue was purified by 
chromatography on silica gel. Elution with 25% ethyl acetate in hexanes gave, after evaporative distillation at 
15 mm (oven temperature 140°C), 3.6 g of product as a fragrant liquid. The ester was saponified in 20 mL of 
ethanol with 20 mL of 1N LiOH for 24 hours. After acidification with 6N HCI to pH2, the acid was isolated by 
concentration to dryness and extraction with methylene chloride. Azeotropic drying with toluene gave 3.1 g of 
15 product as a resinous solid. 

EXAMPLE 26 

Preparation of 3-tetrahydrofuranylacetic acid 

20 

A mixture of 2 g of (4,5-dihydro-3(2H)-furyiidene)acetic acid, 25 mL of ethyl acetate and 0.5 g of 10% pal- 
ladium on carbon was shaken under 50 p.s.f. of hydrogen for 48 hours, filtered, and concentrated to dryness 
under reduced pressure. The product, 1.8 g, was obtained as a clear oily resin. 

25 EXAMPLE 27 

Preparation of 4-tetrahydropyranylacetic acid 

To a stirred, cooled suspension of 0.9 g of sodium hydride (60% oil dispersion) in 5 mL of benzene was 
30 added 5.32 g of triethylphosphonoacetate in 3 mL of benzene, keeping the temperature below 30°C. After 1 
hour at 25°C f a solution of 2 g of tetrahydro-4H-pyran-4-one in 3 mL of benezene was added slowly. After 1 
hour at 25°C, 20 mL of water and 50 mL of ether were added. The organic layer was dried over MgS04 and 
concentrated to dryness. Evaporative distillation at 5 mm, oven temperature 130°C, gave 1.8 g of product as 
a fragrant liquid. Hydrogenation in 20 mL of ethanol with 0.5 g of 1 0% palladium on carbon under 1 atmosphere 
35 of hydrogen for 10 days gave 1.8 g of saturated product, after filtration and concentration. Saponification using 
20 mL of ethanol, 10 mL of 10% NaOH for 4 hours followed acidification (H2SO4) and ether extraction gave 
1.5 g of product. Evaporative distillation at 0.1 mm, oven temperature 160-8°C gave 1.1 g of product as a crys- 
talline solid, mp 61-2°C. 

Anal. Calcd. for OrH n O z : C, 58.32 H t 8.39 
40 Found : C, 58.59 H f 8.40 

EXAMPLE 28 

Preparation of 2-tetrahydrofuranylacetic acid 

45 

To a stirred solution of 5 g of gamma-butyrolactone in 100 mL of toluene cooled to -78°C was added 50 
mL of 1.5 M diisobutyialuminum hydride in toluene, keeping the temperature below -60°C. After 15 minutes, 
25 mL of MeOH was added and the mixture allowed to warm to 25°C for 1 hour. To this solution of 20 g of 
(carbmethoxymethylene)triphenylphosphorane was added with 25 mL of MeOH. After 4 hours at 25°C ( and 0.5 

so hours at 40°C, the mixture was cooled and quenched with 200 mL of sat'd NH4CI. The mixture was made homo- 
geneous by addition of 6N HCI, and extracted 4 x 50 mL of ethyl acetate. The combined organics were dried 
over MgS04, concentrated to near dryness, triturated with ether (500 mL), filtered and again concentrated. 
Evaporative distillation at 0.1 mm, oven temp ratur 100-120°C gav 6 g of th methyl ster of trans-A 2,3 -6- 
hydroxy-hexenoic acid as a colorless oil. The oil was dissolved in 100 mL of 0.01 N sodium methoxide in 

55 methanol, aged for 3 days, quenched with 0.1 mL of AcOH and concentrated under reduced pressure. Evapora- 
tive distillation at 8 mm, oven temperature 100-1 10°C gave 4.6 g of the methyl ester of the title compound as 
an il. Th ester was diss Ived in 1 00 mL f M OH and 40 mL of 1 N LiOH for 3 hours, acidified with 20 mL of 
6N HCI and concentrated to dryness. The crude product was triturated with ethyl acetate (100 mL), dried 
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(MgS04). and concentrated. Evaporativ distillation at 0.1 mm, ven temperature 120-30°C gave 3.0 g of pro- 
duct as a colorless liquid. 

EXAMPLE 29 

5 

Preparation of (2-tetrahydrofuranyl)methyl succinimidyl carbonate 

To a solution of 12.5% phogene in toluene (20 mL) coooled to -10°C was added a solution of 1.5 g of 2- 
tetrahydrofurf uryl alcohol in 5 mL of toluene over 1 5 minutes. After an additional 30 minutes at -1 0°C, the mixture 

w was allowed to warm to 25°C for 1 hour. After removal of the excess phosgene with a stream of nitrogen, the 
mixture was concentrated to dryness under reduced pressure. The oily residue was dissolved in 30 mL of 
anhydrous acetonitriie and cooled to 0°C. After addition of 2 g of N-hydroxysuccinimide and 2.4 mL of 
triethylamine, the mixture was allowed to warm to 25°C and stir for 12 hours. The mixture was diluted with 200 
mL of ethyl acetate, filtered and concentrated to dryness under reduced pressure. The residue was dissolved 

is in 200 mL of ethyl acetate, washed with 2 x 20 mL of water, dried over MgS04, and concentrated to dryness. 
The product crystallized under vacuum overnight. 

EXAMPLE 30 

20 Preparation of 3-amino-4-methylcydopentan-1-ol 

Step A : Preparation of 1-oxa-2(N-carfaobenzyloxy)-aza-[2.2,1]-bicyclohept-4-ene : 

To a stirred solution of 25 g of N-hydroxybenzylcarbamate and 25 mL of freshly distilled cyclopentadiene 
25 in 250 mL of CH2CI2 cooled to 0°C was added 44 g of tetraethyiammonium periodate dissolved in 200 mL of 
CH2CI2 at such a rate that internal temperaure did not exceed 5°C (40 minutes). The reaction was allowed to 
proceed for an additional hour then diluted with 200 mL of CH2CI2 and washed successively with 200 mL of 
water, 2 x 200 mL of 1 0% Na2S03, water, and 200 mL of sat'd NaCI. The organic layer was dried over Na2S04, 
concentrated to a dark brown oil. Filtration through a pad of silica gel eluting with 50% ethyl acetate in hexanes 
30 to remove polar impurities gave a pale yellow oil. 

Step B : Preparation of 5-carbenzyloxyamino-3-hydroxy-1-cyclonpentene : 

To a stirred solution of the product of Step A, 1 g, in 40 mL of absolute ethanol cooled to 0°C was added 
35 2.3 g of powdered Na2HP04 and 14 g of 5% Na/Hg. After 8 hours at 0°C the mixture was diluted with 50 mL 
of ether, filtered, concentrated to dryness and purified by chromatography. Elution with 50% ethyl acetate in 
hexane gave, after recrystallyzation from the same solvents, 0.43 g of product, mp 99-101 °C. 

Step C : Preparation of 4-carbobenzyloxyamino-2-cyclopenten-1-one : 

40 

To a stirred solution of 7.3 mmole of oxalyl chloride in 8 mL of CH2CI2 cooled to -78°C was added dropwise 
of 0.9 mL of anhydrous dimethyisulfoxide in 5 mLof CH2CI2 containing 0.25 mL of dimethyl sulfoxide was added 
to a rate so that interna! temperature did not exceed -70°C. After aging at -78°C for 1 0 minutes, the product of 
step B. 0.425 g, in 1 0 mL of CH2CI2 containing 0.25 mL of dimethyl sulfoxide was added at a rate so that internal 
45 temperature did not exceed -70°C. After aging at -78°C for 1 hour, 4.9 mL of triethylamine was added and the 
contents of the flask allowed to slowly warm to 0°C. The reaction was stirred at this temperature for 25 minutes, 
then diluted with 50 mL of CH2CI2 and water. The organic layer was washed with 50 mL each of 0.5N HCl, 
sat'd NaHC03, and sat'd NaCI. After drying (Na2S04) the crude product was purified by chromatography. The 
oily product, 365 mg, solidified under vacuum. 

50 

Step P : Preparation of 3-carbobenzyloxyamino-4-methylcyclopentan-1-one : 

To a stirred suspension of Cul, 1.17 g, in 6 ml anhydrous ether cooled to -5°C was added 21 mL of 0.6 M 
methyllithium in ether. After aging for 15 minutes at 0°C, the cuprate was cooled to -40°C and the product of 
55 St p C t 0.356 g, was added as a solution in 8 mL of ether. The reaction was aged at -40°C for 1 hour then 
-20°C for 1 hour and quenched with 9 mL of a solution of NH4CI (saf d) and 1 mL of cone. NH3OH. The cooling 
bath was r mov d and th mixture ag d for an additional 30 minutes. The layers wer separat d and th 
aqueous phase extracted with 50 mL of ether. The combined organics were washed with NH4CI (sat'd), NaCI 
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(sat'd) and dried (MgS04). Chromatography of th r sidue (60% ethyl acetate in hexane) gave 0.28 g of a 4 :1 
mixture of diastereom rs that were used without separation in th n xt step. 

Step E : Preparation of 3-carboben2yloxyamino-4-methyicyclopentan-1-ol : 

5 

To a stirred solution of the product of Step D f 0.280 g ( in 4 mL of THF cooled to -78°C was added 4 mL of 
a 1M solution of lithium tri-seo-butyiboro-hydride in THF. The reaction was aged at -78°C for 2 hours, warmed 
to 0°C and carefully quenched with 5 mL of 1N NaOH and 1.2 mL of 30% H2O2. The reaction was allowed to 
warm to room temperature and aged for 30 minutes. The layers were separated and the aqueous layer extracted 
10 with 35 mL of ether. The combined organics were washed with water, NaCI (sat'd) and dried (MgS04). 
Chromatography of the residue (30% acetone in hexane) gave three products (in order of elution) : siomer A, 
0.063 g, as an oil ; isomer B, 0.081 g, as a solid, mp 73-73.5°C, and isomer C t 0.075 g, as a solid, mp 1 1 1-1 1 2°C. 

Step F : Preparation of 3-amino-4-methylcyclopentan-1-ol : 

15 

The product of Step E (isomer B), 0.1 82 g ( was dissolved in 4 mL of THF and stirred under an atmosphere 
of hydrogen for with 0,075 g of 10% palladium on carbon for 1 hour. After filtration to remove the catalyst, the 
solution was concentrated to dryness under reduced pressure. There was obtained 0.076 g of product as a 
glassy solid. 

20 

EXAMPLE 31 

N(2(R)-Hydroxy-1(S)indanyl)-5(S)-((1^ 
orpholino)ethoxy)phenyt)prop-2-en-1-yl)hexanamide : 

25 

Step A : Preparation of 44ert-butyldimethy1silyioxyphenylprop-2-en-1-yl bromide : 

To a 1 L round bottomed flask with a stirring bar and an argon inlet was added 26.25 g (160 mmol) of p- 
hydroxycinnamic acid, 50.62 g (335 mmol) of tert-butyldimethyisiiyl chloride, 32.68 g (480 mmol) of imidazole, 

30 and 250 mL of dry DMF. This mixture was stirred at room temperature for 24 hours. The DMF was removed in 
vacuo and the residue was partitioned between EtOAc and 10% aqeous citric acid. The layers were separated 
and the organic phase was washed with water (4x) and brine. Drying (MgSO*), filtration and removal of the 
solvent in vacuo gave 62.3 g of the bissilylether-ester. This ester was placed in an oven dried 2 L round bot- 
tomed, 3 necked flask with a mechanical stirrer, argon inlet, and addition funnel. Ether (460 mL) was added 

35 and the solution was cooled in an ice bath to 0°C. To this solution was added a solution of Dibal-H 397 mL of 
a 1.0 M solution in hexanes), dropwise over 1 hour. The mixture was stirred for 1 hour and the reaction was 
then quenched by careful addition of 1 L of saturated aqueous sodium potassium tartrate solution. This viscous 
mixture was stirred for 20 hours at room temperature. The mixture was filtered through a celite pad, the filtrate 
layers were separated and the organic phase was extracted with 2 portions of EtOAc. The combined organic 

40 phases were washed with brine, dried (MgS04). filtered and concentrated in vacuo to give the crude alcohol. 
This material was chromatographed on 500 g of silica ge! using 20% EtOAc in hexanes as eluant. There was 
obtained 34.9 g of 4-tert-butyldimethylsilyloxycinnamyl alcohol as a viscous oil. This material crystallized on 
cooling to -15°C. A portion of this alcohol (18.5 g, 69.96 mmol) was placed in a 300 mL round bottomed flask 
with a stirring bar and 125 mL of dry ether. This solution was cooled to 0°C and 20.83 g (76.95 mmol) of PBr3 

45 was added dropwise with a syringe over 5 minutes. This solution was maintained at 0°C for 20 minutes, diluted 
with hexanes (1L) and washed with aqueous NaHC03. This solution was washed with brine, dried (MgS04), 
filtered through a pad of silica gel, and concentrated in vacuo to give 17.53 g of 4-tert-butyidimethyl- 
silyIoxypenyiprop-2-en-1-yl bromide as a colorless oil. 

so Step B : Preparation of 

5(SH1>1^imethy1ethoxycaifton^ 
-dimethylsilyloxy)phenylprop-2-en-yl)hexanoic acid : 

To a 500 mL, 3-necked, oven dried round bottom d flask with an argon inlet, stirring bar, low temperature 
55 thermom ter, and a jack t d addition funnel was added 75 mL of dry THF and 15.39 mL (109.78 mmol) of 
diisopropylamine. This solution was cooled to -20°C and n-butyllithium (42.84 mL, 1 07.1 1 mmol of a 2.5M sol- 
ution in hexan s) was added slowly. The resulting s lution was cool d to -78°C and a solution of (5S,1'S)-5- 
((1,1-dimethyleth xycarbonyl)amino)-2-phenylethyl)dihydrofuran-2-(3H)-one (16.36 g, 53.55 mmol) in 75 mL 
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of dry THF was added at such a rate that th temperature of the solution did not rise abov -70°C (ca. 40 minutes 
requir d for this additon). The resulting solution was aged at -78°C for 1 hour and the dropping funnel was 
charged with a solution of 4-tert-butyidimethyl-silyloxyphenylprop-2-en-1-yl bromide (17.53 g, 53.55 mmol) in 
75 mL of dry THF. The bromide solution was cooled to -78°C and was then added to th enolate solution drop- 

5 wise over 45 minutes, keeping the temperature below -70°C. When the addition was complete the solution was 
aged at -78°C for 1 hour, warmed to -50°C and quenched with a solution of NaHS04 (33 g) in 250 mL of water. 
The mixture was diluted with EtOAc and the layers were separated. The organic phase was washed with 
NaHC03 solution and brine. Drying (MgSCU), filtration, and removal of the solvent in vacuo provided the crude 
alkylation product as an oil. This material was chromatographed on 1000 g of silica gel using 20% EtOAc in 

10 hexanes as eluant. There was obtained 23.6 g of pure (5S,3R,1'S) 3-(4-(1M'-dimethyIethyI-1 ( 1-dimethysi- 
iyloxy)pheny1-prop-2-en-1-yl)-5-(1 -((1 ^ 

one as a colorless foam. This material was dissolved in 325 mL of DME and a solution of LiOH (6.99 g, 291 .97 
mmol) in H2O (325 mL) was added. This solution was stirred at room temperature for 24 hours. The DME was 
removed in vacuo and the aqueous residue was acidified with 1 0% aqueous citric acid. This milky suspension 

15 was extracted with several portions of EtOAc and the combined extracts were washed with water and brine, 
dried (MgSCU), filtered, and concentrated in vacuo. To the crude a-hydroxy acid was added imidazole (56.79 
g, 834 mmol), tert-butyl-dimethylsDyl chloride (62.87 g, 417 mmol) and dry DMF (325 mL). This mixture was 
stirred at room temperature for 24 hours. The mixture was then treated with methanol (325 mL) for 4 hours at 
room temperature. The solvents were removed in vacuo at 60°C, 20 torr. The residue was dissolved in 1L of 

20 EtOAc and washed with 10% aqueous citric acid, water and brine. Drying (MgS04), filtration and removal of 
the solvent gave 28.53 g of 5(SH1,1-dimethylethoxycaroonylaminoH(SH^ 

sily!oxy)-6-phenyI-2(RH4-(1\1'^ acid as a 

colorless foam. 

25 Step C : Preparation of 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-^ 

ilyloxy)-6-phenyl-2(R)-((4-(hydroxyphenyl)prop-2-en-1"yl)hexanamide : 

To a 2L round bottomed flask with a stirring bar and an argon inlet was added 5(S)-{ 1,1 -dim ethyl - 

30 ethylethoxyrarbonylaminoH(S)-(1\1^ 

yl-1,1-dimethylsilyloxy)phenylprop-2-en-1-yl)hexanoic acid (28.53 g, 41.71 mmol) from Step B, 2(R)-hydroxy- 
1(S)-aminoindane (6.85 g 45.88 mmol), 3-(N,N-dimethylaminopropyi)ethyicarbodiimide hydrochloride (8.79 g, 
45.8 mmol), 1-hydroxybenztriazole hydrate (6.20 g, 45.88 mmol), and dry DMF (300 mL). When ail of the solids 
had dissolved, triethylamine (12.79 mL, 91.76 mmol) was added and the mixture was stirred at room tempera- 

35 ture for 18 hours. The mixture was partitioned between EtOAc (1500 mL) and 10% aqueous citric acid (1500 
mL). The layers were separated and the organic phase was washed with water (3x1 000 mL), and brine. Drying 
(MgS04). filtration and removal of the solvent in vacuo gave 32 g of a yellow foam. This material was dissolved 
in 500 mL of methanol and LiOH (4.99 g, 208.55 mmol) was added. This solution was stirred at room tempera- 
ture for 1 hour. The solution was acidified with aqueous citric acid and the methanol was removed in vacuo . 

40 The resulting aqueous residue was extracted with EtOAc (1 L). The EtOAc extract was dried (MgS04), filtered, 
and concentrated in vacuo . This material was chromatographed on 1 Kg of silica gel using 8L of 40% EtOAc 
in hexanes as eluant There was obtained 20.07 g of N-(2(R)-hydroxy-1(S)-indanyl)-5(SH1.1-dimethyl- 
ethoxycarbonyl)amino-4(S)-(1',r-dimethylethyl-1,1- d imethylsilyloxy >-6-phenyl-2(R)-((4-hydroxy phenyl) prop- 
2-en-1-y))hexanamide as a colorless foam. 

45 

Step D : Preparation of 
N-(2(R)-hydroxy-1(SHndanyl)-5(S)-(1,1-dimet 
orpholino)-ethoxy)phenylprop-2-en-1-yl)hexanamide : 

50 To a 1L round bottomed flask with a stirring bar and an argon inlet was added N-(2(R)-hydroxy-1(S)- in- 
danyl)-5(S)-(1 ,1-dimethylethoxycarbonyl)-4(S)-(1\1 '-dimethylethyl-1 ,1-dimethylsiIyloxy)-6-phenyl-2(RH4-(1' f 
1'-dimethylethyl-1,1-dimethylsilyioxy)phenyl-prop-2-en-1-yI)hexanamide (19.49 g, 28.1 mmol) 1,4-dioxane 
(400 mL), 4-(2-chloroethyt)morpholine (12.61 g ( 84.3 mmol), and powdered cesium carbonate (27.5 g, 84.3 
mm I). This mixture was heated at 80°C with vigorous stirring for 3 hours. The cooled reaction mixture was 

55 filtered through a celite pad and the 1 ( 4-dioxane was removed in vacuo. To this residue was added a solution 
of tetrabutylammonium fluoride in THF (280 mL of a 1M solution, 280 mmol) and a stirring bar. This solution 
was stirr d at room t mperature under argon for 28 hours. The reaction mixture was poured into 3L of H2O, 
with stirring. The white solid was collected by filtration and dried in vacuo overnight. The crude product was 
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chromatographed on silica gel using 5% MeOH in chloroform as eluant The chromatograph d material was 
recrystallized from boiling EtOAc-hexanes to give 1 3 g of analytically pur N-(2(R)-hydroxy-1 (S)-indanyl)-S(S)- 
(1 ( 1^imethyletho)cy(arbonylamino)-4(S)-hydroxy-6-phenyl-2(RH4-(2K4-m rphoiin ) thoxy)phenylprop-2-e 
n-1-yl)hexanamide as a white solid, mp :178-179°C. 

5 

EXAMPLE 32 
Preparation of 

N-(2(R)-hYdroxy-1(S)-indanyl)-5( 
10 thyl hexanamide bis hydrochloride 

To a stirred solution of 0.30 g of N-(2(R)-hydroxy-1(SHndanyl)-5(SH1.1^imethyiethoxycarbonyl)amino- 
4(S)-hydroxy-6-phenyl-2(R)-{4-(2-(4-morpholinyi)ethoxy)phenyi)methyl hexanamide in 30 mL of CH2CI2 was 
added 10 mL of 1M HC1 in anhydrous ether. After stirring for 3 hours, the mixture was diluted with 50 mL of 
is ether, cooled in an ice bath and filtered. The white solid precipitate (bis HCL salt) weighed 300 mg after drying 
under vacuum. 

EXAMPLE 33 

20 Synthesis of primary alcohol urethanes 

Step A : Preparation of (2-tetrahydrofuranyl)methyl succinimidyl carbonate : 

To a solution of 12.5% phogene in toluene (20 mL) cooled to -10°C was added a solution of 1.5 g of 2-tet- 
25 rahydrofurfuryi alcohol in 5 mL of toluene over 1 5 minutes. After an additional 30 minutes at -10°C, the mixture 
was allowed to warm to 25°C for 1 hour. After removal of the excess phosgene with a stream of nitrogen, the 
mixture was concentrated to dryness under reduced pressure. The oily residue was dissolved in 30 mL of 
anhydrous acetonitrile and cooled to 0°C. After addition of 2 g of N-hydroxy-succinimide and 2.4 mL of 
triethylamine, the mixture was allowed to warm to 25°C and stir for 12 hours. The mixture was diluted with 200 
30 mL of ethyl acetate, filtered and concentrated to dryness under reduced pressure. The residue was dissolved 
in 200 mL of ethyl acetate, washed with 2 x 20 mL of water, dried over MgS04» and concentrated to dryness. 
The product crystallized under vacuum overnight. 

Step B : Preparation of 
35 N-(2(R)-hydroxy-1(S)-indanyl)-5(SH2(R,S)-teta^ 

(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methyi hexanamide : 

To a stirred suspension of 70 mg of N-(2(R)hydroxy-1 (S)-indanyl)-5(S)-amino-4(S)-hydroxy-6-phenyl-2(R)- 
(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl hexanamide bis hydrochloride in 15 mLof methylene chloride was 
40 added 30 mg of (2-tetrahydrofuranyl)methyi succinimidyl carbonate and 0.040 mLof triethyl amine. After stirring 
for 1 2 hours, the mixture was diluted with 50 mL of chloroform, washed with 1 0 mL of sat'd. sodium bicarbonate, 
and concentrated to dryness. Chromatopraphy using 8% MeOH in CHCI3 gave 53 mg of product as a white 
crystalline solid, mp 154-6°C ; 
Calc'd for C40H51N3O8XO25H2O 

45 

C, 68.02 H, 7.34 N, 5.95 
Found : C, 67.92 H, 7.31 N, 5.84. 

EXAMPLE 34 

50 

Synthesis of secondary alcohol urethanes 

Step A : Preparation of 3(S)-tetrahydrofuranyl succinimidyl carbonat : 

55 A solution of 20 mL of 12.5% phosgene in toiuen and 1 .0 g of (S)-(+)-3-hydroxytetrahydrofuran was ag d 

in a stopper d flask for 48 hours. Th solvents were removed under reduc d pressure and th residue dissolved 
in 30 mL of anhydrous acetonitrile, th n cool d in an ice bath. T this cold solution was added 1.7 g of N-hyd- 
roxysuccinimide and 1.9 mL f tri thylamine. The mixture was aged for 12 hours at 25°C, then concentrated 
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to dryness. The residu was dissolved in 200 mL of ethyl acetate, washed with 2 x 50 mL of water, dried over 
MgSCU and concentrated t dryness under reduced pressure. The oily residu was dissolv d in 10 mL f ethyl 
acetate passed through a 300 mL of silica gel, eluting with ethyl acetate. Concentration of the eluate to dryness 
gave 2 g of product as a white crystal) in solid. 

5 

Step B : Preparation of 

N-(2(R)-hydroxy-1(S)-indanyf)-5(S)-(3(SHefr^^ 
-(2-(4-morpholinyl)ethoxy)phenyl)methyl hexanamide : 

10 To a stirred suspension of 100 mg of N-(2(R)-hydroxy-1(S)-indanyI)-5(S>-amino-4(S)-hydroxy-6-phenyl- 

2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyI)methyl hexanamide bis hydrochloride in 15 mL of methylene chloride 
was added 40 mg of 3(S)-tetrahydrofuranyl succinimidyi carbonate and 0.060 mL of triethyl amine. After stirring 
for 3 hours ; the mixture was diluted with 50 mL of chloroform, washed with 1 0 mL of saf d. sodium bicarbonate, 
and concentrated to dryness. Chromatography using 10% MeOH in CHCI3 gave 69 mg of product as a white 

15 crystalline solid, mp 201-2°C ; 

Calc'd for CagH^NaOsxHjO C, 66.36 H, 7.28 N, 5.95 
Found : C, 66.51 H, 7.09 N, 5.91. 

EXAMPLE 35 

20 

Preparation of hexahydrofuro[2,3b]furan-3a-ol 

To a stirred solution of 10 g of 2-n-butyloxy-3-allyl-tetrahydrofuran-3-ol (prepared as described by M. Ja- 
lali-Naini and J.Y. Lallemand. Tetrahedron Letters, pp 497-500, 1986) in 10 mL of methanol and 220 mL of 

25 methylene chloride cooled to -78°C was added a stream of ozone until a blue color persisted. The mixture was 
purged with nitrogen, warmed to 0°C and diluted with 1 00 mL of ethanol. To this mixture was added 5 g of 
NaBH4. After aging at 25°C for 6 hours, the solvents were removed under reduced pressure and the residue 
partitioned between 50 mL of 1 0% citric acid and 3 x 1 00 mL of methylene chloride. The organic extracts were 
dried over MgS04 and concentrated to ca. 200 mL. To this stirred solution was added 0.10 g of p-toluenesulfonic 

30 acid monohydrate. The mixture was heated at reflux for 24 hours, then concentrated to dryness under reduced 
pressure. Evaporative distillation of the residue at 0.1 mm (110-130°C) gave 2 g of the title compound. 

EXAMPLE 36 

35 Preparation of tertiary alcohol urethanes 

Step A : Preparation of hexahydrofuro[2,3b]furan-3a-yl succinimidyi carbonate : 

To a stirred solution of 1 g of hexahydrofuro[2,3b]furan-3a-ol in 25 mL of 1 2.5% phosgene in toluene cooled 
40 to -10°C was added 1 mL of pyridine. The mixture was allowed to warm to 25°C and stir for 4 hours, then con- 
centrated to dryness under reduced pressure. The oily residue after drying under vacuum (1 .3 g) was dissolved 
in 30 mL of anhydrous acetonitrile, then cooled in an ice bath. To this cold solution was added 1.14 g of N-hyd- 
roxysuccinimide and 1 .3 mL of triethylamine. The mixture was aged for 48 hours at 25°C, then concentrated 
to dryness. The residue was dissolved in 200 mL of ethyl acetate, washed with 2 x 50 mL of water, dried over 
45 MgS04 and concentrated to dryness under reduced pressure. Chromatography of the residue with 20% ethyl 
acetate in methylene chloride gave 0.49 g of product as a white crystalline solid. 

Step B : Preparation of 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(hexahydrofuro[2,3b]-furanyl-3a^xycarbonylamino)-4(S)"hydroxy-6-pheny 
so l-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl hexanamide : 

To a stirred suspension of 100 mg of the bis HCI salt in 15 mL of methylene chloride was added 90 mg of 
hexahydrofuro[2,3b]furan-3a-yl succinimidyi carbonate and 0.060 mL of triethyl amine. After stirring for 12 
hours, the mixtur was diluted with 50 mL of chloroform, washed with 10 mL of sat'd. sodium bicarbonate, and 
55 concentrated to dryness. Chromatography using 8% MeOH in CHCI3 gave 80 mg of product as a white crys- 
talline solid, mp 194-6°C : 

Calc'd for C 41 H 61 N 3 0 9 C, 67.47 H f 7.07 N, 5.76 
F und : C, 67.45 H, 6.90 IM, 5.77. 
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EXAMPLE 37 

Pr parationof 1'(R)'hydroxymethyl-2-(S)-methoxyt trhydrofuran 

5 Step A : Preparation of methyi-5-(t*butyldimethyl-sily!)-2-deoxy"erythropentofuranoside : 

A mixture of methyl 2-deoxy-erthropentoside (24 g), imidazole (64 g), dimethylformamide (170 mL), and 
t-butyidimethylsilylchloride (28.5 g) were stirred for five hours at 0°C. The solvents were removed under reduced 
pressure and the residue shaken with ice cold 5% citric acid and ether (250 mL). The aqueous layer was ext- 
10 racted with two additional 250 mL portions of ether and the combined ethereal extracts washed with 1 0% citric 
acid, H2O, NaHC03 (safd), NaCI (saf d) and dried over MgSC>4. Concentration under reduced pressure gave 
36 g of product (pale yellow oil) as a mixture of anomers. The product was contaminated with Qisilylated material 
which could be removed in subsequent steps. 1 H NMR (CDCI3, 300 MHz) 5 3.38 (3H, s, OCH3) and 3.34 (3H, 
s, OCH3). 

15 

Step B : Preparation of methyl 3-0-methyl-2-deoxyerythropentofuranoside : 

The product from Step A (2.04 g) was dissolved in THF (1 0 mL) cooled to 0°C and treated with methyl iodide 
(1.5 mL) and NaH (0.448 g 60% oii dispersion). The reaction mixture was aged overnight then poured into ice 

20 cold H2O and extracted with Et20 (3 x 50 mL). The combined organics were washed with NaCI (sat'd) and dried 
(MgS04). A solution of the crude oily product in 2 mL of THF and 9 mL of 1M tetrabutylammoniumfluoride in 
THF was aged in 25°C for 2 days. After concentration under reduced pressure, the residue was diluted with 
75 mL of ethyl acetate and washed with 10% citric acid (2 x 50 mL), NaCI (sat'd), and dried (Na2S04). Con- 
centration under reduced pressure gave a yellow oii that was sufficiently pure to be used without further puri- 

25 fication. 

Step C : Preparation of 1-(R)-hydroxymethyl-2-(S)-methoxytetrahydrofuran : 

The product of Step B (570 mg) was dissolved in CH2CI2 (5 mL) and cooled to -40°C. To this solution were 
30 added triethylsilane (1 .4 mL) and trimethylsilyltrifluoromethanesulfonate (0.83 mL). After one hour at -40°C, the 
mixture was aged further at -20°C for one hour. The reaction was quenched by addition of 1.1 mL of 
triethylamine, then diluted with 50 mL of CH2O2 and ice cold saturated NaHC03. The organic layer was dried 
(Na2SCU) and concentrated under reduced pressure. The oily residue was dissolved in ethanol containing a 
drop of concentrated HC1 and aged for 15 minutes. After concentration under reduced pressure the residue 
35 was purified by low pressure chromatography. Elution with 25% ethyl acetate in hexanes gave 225 mg of the 
title compound as a colorless oil. 
1 H NMR (CDCI3, 300 MHz) 5 3.30 (3H, s, OCH3). 

EXAMPLE 38 

40 

Preparation of cis-4-aminothiochroman-4-ol 

Step A : Preparation of 3-hydroxy thiochroman-4-one dimethylacetal : 

45 A solution of thiochromanone (3.3 g) in 100 mL of absolute methanol was added to a stirred solution of 
potassium hydroxide (3.4 g) in 60 mL of methanol over a period of 1 0 minutes at 0°C. The stirring was continued 
and iodobenzene diacetate (7.2 g) was added in portions during a 10 minute period. The resulting mixture was 
then stirred for an additional hour at 0°C and then overnight at room temperature. The reaction mixture was 
concentrated under reduced pressure and partitioned between 120 mL of saturated potassium carbonate and 

50 ether (3 x 100 mL). The combined ether extracts were dried over anhydrous sodium sulfate and concentrated 
under reduced pressure. The product was an oil (3.6 g). 

St p B : Preparation of 3-hydroxy thiochroman-4-one : 

55 To a stirred solution of the product of Step A (3.6 g) in mL of ethanol was added 30 mL of aqueous 3N 
hydrochloric acid. Afterstirring for45 minutes, 50 mL of water was added and the mixture stirred for an additional 
45 minutes. The product was isolated by concentrating the mixture to a minimum volume and extracting with 
ether (3 x 100 mL). The combined ether extracts wer wash d with aqueous s dium bicarbonate, dried v r 
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anhydrous sodium sulfate and concentrated und r reduced pressur . The product (2.7 g) was obtained as a 
foam. 

Step C : Preparation of O-benzyl 3-hydroxy thiochroman-4- ne oxime ether : 

5 

To a stirred solution of the product of Step B (840 mg) in mL of pyridine at 0°C was added 840 mg of ben- 
zyloxy amine hydrochloride. The resulting mixture was allowed to warm to room temperature for 12 hours. The 
solvents were removed under pressure and the residue partitioned between 10 mL of aqueous sodium bicar- 
bonate and ethyl acetate (3 x 100 mL). The combined extracts were dried over anhydrous sodium sulfate and 
10 concentrated under reduced pressure. Chromatography of the residue gave a colorless oil. 

Step D : Preparation of cis-4-aminothiochroman-3-ol : 

To a stirred solution of 1.2 g of O-benzyl oxime in 10 mL dry tetrahydrofuran at 0°C was added 12 mL of 
15 a 1 M solution of borane in THF such a rate that the temperature did not exceed 5°C. The resulting mixture 
was allowed to warm to room temperature for 12 hours. The solvents were removed under reduced pressure 
and the residue diluted with 5 mL of 10% aqueous possium hydroxide. The mixture was stirred at reflux for 1 
hour, cooled to room temperature, and extracted with ether (3 x 100 mL). The combined extracts were dried 
over anhydrous sodium sulfate and concentrated under reduced pressure. Chromatography of this crude pro- 
20 duct gave 615 mg of product as a pale yellow solid : mp 86-88°C ; cis/trans ratio 14 :1 by : 
1 H NMR : (300 MHz) 8 7.1 (m, 4H), 4.12 (m, 1H), 3.9 (m, 1H) f 3.1-2.85 (m, 2H), 2.3 (br s, 3H). 

EXAMPLE 39 

25 Preparation of 4-amino-isothiochromane 

Step A : Preparation of O-methyl isothiochroman-4-one oxime : 

To a stirred solution of 1.08 g (6.57 mmol) of 1H-2-benzothiopyran-4(3H)-one (isothiochroman-4-one) in 
30 1 0 mL of dry pyridine was added 0.55 g (6.57 mmol) of methoxylamine hydrochloride. The solution was stirred 
under an argon atmosphere for 2 hours, after which the solvent was removed in vacuo and the residue par- 
titioned between EtOAc and H2O. The aqueous phase was extracted twice more with EtOAc and the combined 
EtOAc layers were washed with 3 x 1 5 mL of IN HCI, then brine solution. After drying over Na2SCU the solvent 
was removed, leaving 1.13 g of a red-brown oil. Chromatography on silica gel (25% EtOAc in hexane) gave 
35 0.680 g of the title compound as colorless needles. 

1 H NMR (CDCI3) 5 3.71 (s, 2H), 3.82 (s, 2H), 4.02 (s, 3H) ( 7.12 (m, 1H), 7.25 (m, 2H), 7.98 (m, 1H). 

Step B : Preparation of 4-amino-isothiochromane : 

40 38.9 (0.21 mmol) of the product of Step 4 was dissolved in 300 mL of freshly distilled THF and the solution 

was added dropwise at 0°C to 604 mL of a 1 M borane-THF solution. After 30 minutes at 0°C, the reaction mixt- 
ure was allowed to warm to 25°C and stirring was continued for 36 hours at ambient temperature, or until com- 
pleted by TLC (25/75 EtOAc/hexane). The mixture was cooled to 0°C and quenched by the dropwise addition 
of abs. CH3OH. After stirring for 1 hour the mixture was concentrated, then treated with 150 mL of 3N HC1 and 

45 stirring was continued for 3 hours. The mixture was extracted with ether to remove unreacted starting material. 
The aqueous phase was basified with 40% NaOH to pH 10 and then extracted with 3 x 200 mL EtOAc. The 
combined EtOAc layers were washed with H2O, brine ; dried (Na2S04). Removal of the drying agent and 
evaporation of the solvent left 28.9 g of pure amine as a deep red oil. 

1 H NMR (CDCI3) 5 1.86 (br s, 2H) f 2.79 (ddd, J = 1.4, 5, 13, H3, 1H), 3.14 (dd, J = 3.6, 13, H3 ( 1H), 3.61 (d, J 
50 =16, H3, 1H), 3.92 (d, J = 16, H3, 1H) ( 4.10 (t, J = 4.2, H3, 1H) t 7.1-7.4 (m, 4H). 

EXAMPLE 40 

Assay for inhibition of Microbial Expressed Viral Protease 

55 

Inhibition studies of the reaction of th prot as xpressed in Eschericia coli with a p ptide substrate [Val- 
Ser-Gln-Asn-(betanapthyl)Ala-Pro-lle-Val, 0.5 mg/mL at the time the reaction is initiated] were in 50 mM Na 
acetate, pH 5.5, at 30°C for 1 hour. Various concentrations of inhibitor in 1.0 ul DMSO wer add d t 25 ul of 
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the peptide solution in water. The reaction is instated by the addition of 15 ul of 0.33 nM protease (0.1 1 ng) in 
a solution of 0.133 M Na acetate pH 5.5 and 0.26% bovin serum albumin. The reaction was quenched with 
160 ul of 5% phosphoric acid. Products of the reaction were separated by HPLC (VYDAC wide pore 5 cm C-18 
reverse phase, acetonitrile gradient, 0.1 % phosphoric acid). The xtent f inhibition of the reaction was deter- 
mined from the peak heights of th _ products. HPLC of the products, ind pendently synthesized, proved quan- 
titation standards and confirmation of the product composition. The products of synthesis in Examples 1-18 
inclusive showed IC50 values in the range of 0.1-40 nM. 

While the foregoing specification teaches the principles of the present invention, with examples provided 
for the purpose of illustration, it will be understood that the practice of the invention emcompasses all of the 
usual variations, adaptations, or modifications, jscwne within the scope of the following claims and its equi- 
valents. 



Claims 

1. A compound of the formula 
A-G-B-B^J I, 
wherein A is : 
1) hydrogen; 

0 

1 11 1 
2) R x -C- whexein R 1 is hydrogen, or 

a) C^ aflcyl or alkenyl, either. unsubstitu ted or substituted with one or more of 
Qd^alkyt; 

ii) hydroxy ; 

iii) carboxy ; 

iv) halo wherein halo is F. Ct, Br, or I : 

v) amino; 

vi) C,_ 3 alkoxycarbonyl ; 

vii) C^s alkoxy unsubsfrtuted or substituted with tetrahydropyran ; 

viii) — CONR 2 R 3 wherein R 2 and R 3 are the same or different and are hydrogen, C us afkyl or 
C^ alkoxyalkyl or joined together «fther directly to form a 5-7 membered heterocycle such as 
pyrrolidJnyl or piperidyl, or through a heteroatom selected from N, O, and S, to form a 6-mem- 
bered heterocycle with the nitrogen to which they are attached such as morpholinyl, piperazinyl, 
or N-C^ alkylpiperazinyl ; 

be)— NR*R3; 

oc) -W-D-R^ wherein, 
R 

R is hydrogen or C,^ alky], 

0 "S 0 NR 
D is -C-, -C-, -S-, -C-, and 

6 

R< is N, C,^ alkyl, C t ^ alkoxy, er NR 2 R 3 ; 

xi) C^ 7 cycloalkyl or Ce-10 aryi ; 

xii) 5 or 6 membered heterocyd , saturated or unsaturated, such as furyl, morpholino, or a 7-10 
membered bicyclic hetercyclic ring, saturated or unsaturat d, th ring or rings being unsubsti- 
tuted or substituted with 

i) x , 
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li) — OH, 

iii) NH, or 

iv) aikyi ; r 

xiii) aryl or carbocyclic of 6-1 0 carbon atoms, either unsubstituted or substituted with one or more 
of 

(a) halo, 

(b) hydroxy, 

(c) aikoxy, 

(d) alkyi, 

(e) — NR 2 , wherein R is defined above, 

0 

(f) -COR, 



0 

(g) -&NR2, 



(h) -^S0 2 NR 2( 

(i) ^CH 2 NR 2( 



0 

(j) -N-C-R, or 
R 



00 -N-S0 2 R; 
R 

xrv) — 0-[(CH2) m O] n -R, where m is 2-5 and n is 0-5 ; 
b) aryl of 6-10 carbon atoms, either unsubstituted or substituted with one or more of 

i) alkyi, 

ii) Ci.3 aikoxy, 

iii) hydroxy, or 

iv) halo ; 

v) — NR 2( 

0 
II 

vi) -COR, 



viii) — S0 2 NR 2f 

ix) _CH 2 NR 2t 

x) — NRCOR, or 

xi) _NRS0 2 R; 



0 

H 

vi i) -CNR? 
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c) 5 or 6 member d heterocycle ; 
3) RI-SO2 — , 

4) R 1 -N-S02-, wherein 

R5 is H or C w alkyl or joined together with R 1 either directly to form 5-7 membered heterocycle such 
as pyrrolidinyl or piperidinyi, or through a heteroatom selected from N ( O, and S, to form a 6-membered 
heterocycle with the nitrogen to which they are attached such as morpholinyi, piperazinyl, or al- 
kyl- piperazinyl ; 



5) 



0 

1 11 
R5 



0 

6) R^S-c!-; 



7) R 7 0 

r6_ c . 0 -C- wherein R b , R' , and R° 



R° are independently 



a) H, 

b) C t _« alkyl unsubstituted or substituted with one or more of 

i) halo, 

ii) OH 

iii) aryl S<V- 

iv) -O-t(CH2) m 0] n -R ( 

c) Aryl unsubstituted or substituted with one or more of 

i) alkyl, 

ii) C,_3 alkoxy, 

iii) halo, 
tv) nitro, 

v) acetoxy, 

vi) dimethylammocaerbonyl, 

vii) phenyl, 

viii) alkoxycarbonyl ; 

d) fluorenyl, 

e) R 6 , R 7 , and R 8 may be independently joined to form a monocyclic, bicyclic, or tricyclic ring system 
which is C3_ 10 cycloalkyl e.g. adamantyi, cyclopentyl, or cydohexyl, and may be substituted with 
alky), 

f) a 5-7 membered h t rocyclicring, saturat d or unsaturated, such as pyridyl, furyl, 1,3-dioxolane, 
or tetrahydrofuryi ; or a 7-10 membered bicyclic heterocyclic ring, saturated or unsaturated, such 
as benzisoxazolyi, 4H-1,3-benzodk>xin, th ring or rings being unsubstituted or substituted with 
alkyl; 

g) R 6 , R 7 and R 8 may be independently joined to form a 5-7 membered heterocyclic ring, or 7-10 
membered bicyclic heterocyclic ring, saturated or unsaturated, unsubstituted or substituted with one 
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or more of 
i) acetyloxy, 
i)C^ aikyl, 

iii) hydroxy, 

iv) hydroxy alkyl ; 

v) alkyloxy alkyl, 

vi) phenyl alkoxy, or 

vii) alkoxy ; 



wherein Z is O t S, or HH and 

R 9 and R 10 are independently, 

a) — (CHJn-R 11 , 

b) C^alkenyl— R 11 ; 

wherein n is 0-5 ; and either or both R 9 and R 10 must be substituted with R 12 ; 
R 11 is 

a) hydrogen ; 

b) alkyl ; 

c) C 5 -C 10 cycloalkyl, optionally substituted with hydroxy ; 

d) C 6 -C 10 aryl, unsubstituted or substituted with R 12 , and optionally substituted with one or more of 

i) halo. 

ii) C^alkyl, 

iii) Ci_ 3 alkoxy 

iv) hydroxy ; 

e) monocyclic or bicyclic heterocyle containing from 1 to 3 heteroatoms chosen from N, O, S and which 
is unsubstituted or substituted with R 12 and optionally with one or more of 

i) halo, 

ii) C 1-4 alkyl, 

iii) C 1-3 alkoxy ; 



(c) — NR 2 wherein R is hydrogen or C 1rt4 alkyl ; 
iii) the sam or different and joined together to form a 5-7 member heterocycle, such as morpholino, 
containing up to two additional heteroatoms selected from — NR, 




G is 




R 1 * is 



a) — X-tCH^-NR^Rn where X is — O— . — S 
dently hydrogen or 

i) C,^ alkyl, 

ii) alkyl substituted with one or more of 

(a) alkoxy, 

(b) — OH, 



• ( or — NH — , m is 2-5, and R 1S and Ri* are indepen- 
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0 
tr 

-0-, -S-, -S-, or -S0 2 -, said 

heterocydBoptionally substituted with C1-4 alkyl ; 

iv) aromafic heterocycle unsubstituted or substituted with one or more of 

(a) alkyl, 

(b) — NRj, 

b) — {CH 2 ) q -NR 13 R u wherein q is 1-5, and R 13 and R u are defined above, except that R« or R 14 are 
not H or C,^ alicyl ; 

c) benzofuryl indolyl, azacycloalkyl, azabicyclo C 7 _n cycloalkyl, or benzopiperidinyl, substituted or 
unsubstituted with alkyl ; 

0 

R 15 is -OH or -NHR 16 , wherein R 16 is -H, -CH, -C x _ 4 - 
alkyl, or -C00R; and 

®\s 

1) C3_ 7 cycloalkyl either unsubstituted or substituted with one or more of 

a) alkyl, 

b) hydroxy, 

c) — NR 2 , 

d) — COOR, 

e) — CONHR, 

f) _NHS0 2 R, 

0 

z) -NHCR. 

h) aryl, 

i) aryl substituted with C^alkyl, 
j) heterocycle, or 

k) heterocycle substituted with C^alkyl ; 

Q is 



OH 

qu N™" iwp" W OH OH 



wherein R 16 is defined above ; 
Xis 0,SorNH;and 
Wis 

1) OH, 

2) NH 2 , 

3) OR, or 

4) NHR ; 



B is, independently, absent, or - 
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where R 21 is 

a) — CH(CH 3 ) 2 

b) ~-CH(CH 3 )(CH 2 CH 3 ) 

c) — Phenyl ; 

J is 

1) YR 17 wherein: 
Y is 0 or NH, and 
R" is 

a) H; 

b) alkyl, unsubstituted or substituted with one or more of 

i) — NR 2 , 

ii) — OR, 

Hi)— NHSOaC^ alky!, 

jv) — NHS0 2 aryl, or — NHS0 2 (dialkyl-aminoaryl), 

v) — CH 2 OR, 

vi) — alky!, 



0 

n 

vii) -COR, 



0 

n 

viii) -CNR 2 , 



ix) -NH^/NR2 or -l^H^ NR 2 , 
NH 



x> -NHCR, 



xi) -NS0 2 CH 3 , 



xii) -NH O^Ph, 
0 

xiii) — NR 3 © A© wherein A© is a counterion, 

xiv) — NR 18 R 19 wherein R 18 and R 19 are the same or different and are alkyl joined together 
directly to form a 5-7 membered heterocycle containing up to one additional heteroatom s lected 
from — O — , — S — , or — NR — , 

xv) aryl, 

xvi) — CHO, 

xvii) — OP(0)(ORx) 2 wh r in R x is H or aryl, or 
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0 
11 

xvii) -0-C-Ci_4alkyl substituted with 

one or more of amine or quaternary amine, or— O-[(CH2) m 0] n -R f or— OP(0)(OR x ) 2 
c) -i(CH 2 ) m O] n CH 3 or-[(CHajG!I»« : 

2) N(R") 2 ;or 

3) — NR18R18 wherein R ta and R 18 pre defined above ; 




wherein : 

Y, R 17 and n are defined above, and 
R2f is 

a) hydrogen ; 

b) aryl un substituted or substituted with one or more of 

i) halo, 

ii) — OR, wherein R is H or C,^ alkyl, 

0 

ill) - -COR, 



0 

iv) -CNR 2 > 

v) — CH 2 NR 2 , 

vi) — S0 2 NR 2 , 

vii) _NR 2l 

0 

if 

viii) -NHCR, 

xi) Ct-4 alkyl, 

x) phenyl 

xi) — CF 3 , 

R 

xii) -N-S0 2 R. 

xiii) — alkyl — NR 2 , 

xiv) — OP(0)(ORx) 2 wherein R x is H or aryl, or 



xv) -O-C-C^alkyl substituted with 
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one or mor of amine or quaternary amin or — OP(0)(ORx) 2 ; 
c) A 5-7 member d heterocyclic ring or t 7-10 membered bicyclic heterocyclic ring which is saturated 
or unsaturated, such as isochroman, chroman, isothiochroman, thiochr man, benzimidazole, 
benzothiopyran, oxobenzothiopyran, benzopyran, benzothiopyranylsulfone, benzothiopyranylsul- 
foxide, the ring or rings being unsubstituted or substituted with one or more of 

i) halo, 

ii) — OR, wherein R is H, C^alkyl, or C^alkenyl, 

0 

II 

iii) -COR, 



0 
it 

iv) -CNR 2 , 



v) — CH 2 NR 2f 

vi) — S0 2 NR 2 , 

vii) — NR 2 , 

0 
it 

viii) -NHCR, 

xi) C 1-4 alkyi, 

x) phenyl 

xi) — CF 3 , 

R 
i 

xii) -N-SO2R, 

xiii) phenyl alkyl, 

xiv) — OP(0)(OR x ) 2 wherein R x is H or aryi, 

0 
(i 

acv) -0-C-C^_^alkyl substituted with 
one or more of amine or quaternary amine, or — OP(0)(OR K ) 2( or — OKCH^mOJn-R, or 

0 

xvi). -0-C-0-[(CH 2 ) m 0] n -R; 

d) A 5 to 7 membered carbocyclic or 7-10 membered bicyclic carbocyclic ring which is either saturated 
or unsaturated, such as cyclopentane, cyclohexane, indane, norbomane, or naphthalene, the carbocyc- 
lic ring being unsubstituted or substituted with one or more of 

i) halo, 

ii) — OR, or — CH 2 OR, wh r in R is H or alkyl, 

0 

iii) -COR 21 , wherein R 21 is H, 
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— (CH2)n-NR 2 , C,_ 1e alkyl, pyridineu ... 

? 

-(CH 2 ) n NR-(CH2> 1 j-NR2, -<CH 2 ) n -C-0R, 

— t(CH 2 ) m O] n -R, quinuclidiniumyl substituted with R t piperazine-C^alkyi-benzyl substituted 
more with R, ormorpholinoaScyl-benryl, 

. : " o 

v) -CH 2 NR 2l 

vi) — S0 2 NR 2l 

vii) _NR 2 , 



I 

-■wtai) -NHCR, 

xi)C^a!kyi, 

x) phenyl, 

xi) -CF„ 

R 

jdi> -N-S0 2 R, 
xiii) — OP(0)(ORx) 2 wherein R. is H*3r aryl, 
0 

xiv) -O-C-C^alkyl substituted with 

one or more of amine or quatemaiy amine,— OP(0)(ORx) 2 , or— O-ftCH^Oln-R, or 

C 

xv ) -0-C-O- [ ( CH 2 ) ra 0 ] n -R ; 

or phanmaceuticaiJy acceptable sails thereof. 
A compound of Claim 1, whera'm 
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A is 




A compound of Claim 2, wherein B is absent or present once and Q is 



-CH- 
OH 



A compound of Claim 3 f wherein B is absent and J is NH-R 20 wherein R 20 is a substituted 7 to 10 membered 
bicyclic carbocyciic or heterocyclic ring which is either saturated or unsaturated. 

A compound, which is 

N-(2-(R)-nydroxy-1(S)-indanyl)-5(^ 
-((4-(2-(4-morpholinyi)ethoxy)phenyl)methyl)hexanamide t 

N-(2-(R)-hydroxy-1(S)-indan^)-5(SM(2-teta^ 

R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)-methyl)hexanamide, 

N-(2-(R)-hydroxy-1(S)-indanyl)-5(S)-(2-hydro^ 

4-(2-(4-morphoIinyl)ethoxy)phenyl)methyl)hexanamide ( 

N-(2-(R)-hydroxy-1(S)-indanyl)-5(SM1-m^ 
-(2-(4-morpholinyi)ethoxy)phenyl)methy!)hexanamide t 
N-(2-(R)-hydroxy-1(S)-indanyl)-5(S)-(ethoxy^ 
rpholinyl)ethoxy)phenyl)methyl)hexanamide. 

N-(2-(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 , 1 -dimethyl ethoxycarbonyiamino)-4(S)-hydroxy-6-(4-(2-(4-mor 
phoiinyl)ethoxy)phenyl)-2(R)-(3'-phenylprop-2-'en-1-yt)-hexanamide f 

N-(2-benzamido!ylmethyi)-N-5(S)-(1.1-dimethyIethoxycarbonylamino)^(S)-hydroxy-6-{4-(2-(4-morpho 
linyI)ethoxy)phenyl)-2(R)-(3'-phenylprop-2-'en-1-yi)-hexanoyi isoleucyi amide, 
N-(2-benzamidolylmethy1)-N'-5(SH1^ 
4-(2-(4-morpholinyl)ethoxy)phenyl)-hexanoyl isoleucyi amide, 
N-ttpyn-olo[3,2-b)pyridin-2-yl)methyl)^ 

enyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)-hexanoyi isoleucyi amide, 

N-{(5-(2-morpholinylethyl)pyrrolo[3,2-b]pyridin-2-yl) methyI)-N'-5(S)-(1,1-dimethylethoxycar- 
bonylamino)-4(S)-hydroxy-6-phenyl-2(R)-(4-(2-(4-morphoiinyl)ethoxy)phenyl)-hexanoyi isoleucyi 
amide, 

N-(2(R)-hydroxy-1(SHndanyl)-5(SH1,1-dimethylet^^^ 
({3-(2-{4.morpholinyl)ethoxy)phenyl)methyi)hexanamide t 
N^2(R)-hydroxy-1(S)-indanyl)-5(S)-(1^ 
pholinyl)ethoxy)phenyi)-2(R)-phenylmethylhexanamide, 

N-(2(R>-hydroxy-1(S)-indanyl)-5(SH1.1-dimethylethoxycarbonylaminoH(S)-hydroxy-6-(4-^ 

phoIino)ethoxy)phenyl)-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyi)hexanamide, 

N-(2(S)-hydroxy-1(S)-benzopyranyl)-5(S)-[1 ,1 -dim ethyl ethoxycarbonyl am ino)-4(S)-hydroxy-6-(4-(2-(4 

-morpholino)ethoxy)phenyl)-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyi)hexanamide, 

N-<2(S)-hydroxy-1(S)-benzopyranyi)-5(S)-[1,1^to^^ 

-morpholinyl)ethoxy)phenyl)-2(R)-((4-hydroxyphenyl)-methyl)hexanamide, 

N-(2(S),3-(R)-dihydroxy-1(S)-indanyl)-5(S^^^ 

yl-2(R)-((4-(2-(4-morpho!inyI)ethoxy)phenyl)methyi)hexanamide, 

N-(2(S),3(R)-dihydroxy-1(SHndan^)-5(SM1,1-^^ 

l-2(R)-((3-(2-(4-morpho!inyl)ethoxy)phenyl)m thyl)hexanamide, 

N-(2(R)hhydroxy-1(S)-indanyl)-5(S)^ 

pholinyI)ethoxy)phenyl)-2{R)-((4-(2-(4-morpholinyl)ethoxy)pheny!)methyl)h xanamide, 

N-(2(R)-hydroxy-1(S)-indan^)-5(SH1^^ 

((4-(2-(4-morpholinyl)propyloxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1(SHndanyl)-5(SH1 f 1-dime 

((4-(2-dimethylaminoethoxy)ph nyl)methyl)hexanamide f 
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N^2(R)-hydroxy-1 (S)-indanyl)-5(S^^ 
((4-(2-{1-piperidinyI)ethoxy)phenyl)methyl)hexanamide l 

N-(2(R)-hydroxy-1 (S>-indanyi)^(S)K1,1-dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)- 

((4-(2-(1-pyrro!idinyl)ethoxy)phenyi)methyl)hexanamide ( 

N^2(R)-hydraxy-1(SHndan)rt)-5(SM1 ( 1^^ 

((4«(2^N,N-bis(2-methoxyethyI)amino)ethoxy)phenyl)methyl)hexanamide i 
NK2(R)-hydroxy-1(SHndanyl)-5(SH^ 
((4-(2^thiamorpholin-4-yl)ethoxy)phenyl)methyI)hexanamide ( 
N-(2(R)-hydroxy-1(SHndanyi)-5(S)-^ 

(4-(2-(4K1^xothiamorpholin-^yl)ethoxy)phenyl)methyl)hexanamide I 

N-(2(R)-hydroxy-1(SHndanyl)-5(SM1J-d^ 

(4-(2-(4-(1,1-dioxythianrK)rpholin^-yl)ethoxy)phenyl)methyl)hexanam 

N^2(R)-hydroxy-1(SHndanyI)-5(SM1>d^ 

(4-(2-(l^4-methyipiperazin-1-yl)ethoxy)phenyI)methy!)hexanamide, 

N^3(S)-hydroxy^(S)-benzopyranyl)-5(SM^ 
2(R)-((4-(2^4-morpholinyl)ethoxy)phenyl)methyl)hexanamide l 

N-{2(S)-hydroxy-1 (S)~benzothiopyranyl)-5(SM1 ,1 -dimethy!ethoxycarbonylamino)-4(S)-hydroxy-6-ph 

enyI-2(RH(4-(2-(4-morpholinyl)ethloxy)phenyl)methyl)hexanamide t 

N^2(R)-dimethylaminoacetoxy-1(S)-indanyi^ 

-phenyl-2(RH(4-(2-(4-morphoiinyI)ethoxy)phenyi)methyl)hexanamide, 

N^2(R>-acetoxy-1(S>-indanyl)-5(S)-(1,1-dimethylethoxycarbonyIaminoH(S)-hydroxy-^^ 

((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanannide, 

N^2(S),3(R)-diacetoxy-1(SHndany!)-5(S)^ 

|-2(R)-((4-(2-(4-nwrphoiinyl)ethoxy)phenW)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)K1 J-dimethyIethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)- 
((4-(4)-(2-methoxyethylamino)ethoxy)phenyl)methyl)hexanamide t 
NK2(R^hydroxy-1(SHndany!)-5(SH1>dime% 
(3-(3-(2-<4-morphoiinyl)ethoxy)phenyI)prop-2-en-1-y!)hexanamide I 

N-(2(R)-hydroxy-1 (SHndanyl-5(SH1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)-( 
3-(4-(2-(4-morpho!inyl)ethoxy)phenyl)prop-2-en-1-yl)hexanamide I 
N^5-(2-(4-rnorpholinyi)ethoxy)-2-benzimidazolyl-methyl))-5(S)-(1 f 1-dime 
(S)-hydroxy-6-phenyI-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanoyl isoleucylamide. 
NK(5-(2-(4Hrnorpholinyl)ethoxy)be^ 

-hydroxy-6-phenyl-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide > 

N^2(R)-hydroxy-1(S)-indanyl)-5(SH1,1^imethylethoxycarbor//laminoH 
((4_(2-{2-hydroxyethylamino)ethoxy)phenyl)methyl)hexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(S)^1,1^imethylethoxycarbonyIaminoH 

((4-(2-{2-methylpropylamino)ethoxy)phenyl)methyi)hexanamide ( 

N^3(R)-amino-2(R)-hydroxy-1(S)-inda^ 

phenyi-2(R)-((4^2-(4-rrK)rpholinyl)ethoxy)phenyl)methyl)hexanamide, 
N^2(RH(^Pyridinecarbonyloxy)-1(S)-i^ 

xy^phenyl-2(RH(4-(2^4-morpholinyl)ethoxy)phenyl)methyI)hexanamide ( 
N^2(R)-n-hexadecanoy1oxy-1(SHndanyl)-5(SH1^ 
phenyl-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 
NH2-(R)-hydroxy-1(S)-indanyl)-5(SH^^ 

-((4(2^3 P 5-dimethylnrK)rpholin^-yl)ethoxy)phenyl)methyl)hexanarriide ( 
N^2-(R)-hydroxy-1(S)-indanyI>-5(S^ 

-((4^2-(2,6-dimethylmorpholin4-yI)ethoxy)phenyl)methyl)hexanamide, 
NK2-(R)-hydroxy-1(S)-indanyl)-5(SM1.1^ 

.((4^2-(2,2 ( 6 f 6-tetramethylpiperidin^-yl)-amino-ethoxy)phenyl)methyl)hexanamide f 
N-{2-(R)-hydroxy-1 (S)-indanyI)-5(SM1 ,1 -dimethyl ethoxycarbony!amino>4(S>-hydroxy-6-phenyl-2(R) 
-((4-{3-(4-morpholinyI)propyl)phenyl)methyl)hexanamide l 

N^-tRJ-hydroxy-ltsi-indanylJ-SfSHIJ -dimethyl thoxycarbonylamino>4(S)-hydroxy-6-phenyl-2(R) 
-((4-(4-morpholinyl)methylphenyl)methyl hexanamide, 

N-(2-(R)-riydroxy-1 (S)-indanyi)-5(SH1 ,1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyI-2(R) 
-((4-{3-(bis-(2-methoxy thyl)amino) propyl) phenyl)methyt)hexanamide t 

N-(2(R>-hydroxy-1 (S)-indanyl>.5(SH1 .1-dimethylethoxycarbonylamino)-4(S)-hydroxy-6-ph nyl-2(R)- 
((4-(3-(1-thiamorpholin-4-yl)propyI)phenyi)methyl)h xanamide. 
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N^2(R)-hydroxy-1 (S)-indanyl)-5(S^ 
{(4-(2-{1-imidazo!yl)ethoxy)phenyi)m thy1)hexanamid t 

N-(3(R)-hydroxy-1 (S)-indanyi)-5(SH1 ,1^imethyIethoxyMrbonylarnino)-4(S)-hydroxy-6-phenyl-2(R>- 

((4-(2-(4-morpholinyl)ethoxy)ph nyl)methyi)hexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-^ 

-phenyI-2(R)-((4-(2-(4-morpho!inyl)ethoxy)phenyl)methyl)hexanamide l 

NH2(RVhydroxy-1(S)-indanyl)-5(SH1J^ime^^ 

((4-(2-(4-morpholinyi)-2-oxoethoxy)phenyl)methyI)hexanamide, 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)-(1J-dta^ 

((4-(3-dimethyIaminopropyl)phenyl)methyl)hexanamide l 

N^2(R)-hydroxy-1(SHndanyi)-5(SH1-adaman^ 

(2-(4-morpho!inyl)ethoxy)phenyl)mBthyl)hexanamide ( 

N^2(R)-hydroxy-1(SHndany!)V(SH1,^ 

((4-(2-{3-oxomorpholin-4-yl)ethoxy)phenyl)methyl)hexanamide l 

N-(2(R)-hydroxy-1 (S)-indany!)-5(S)-((1 ,1 -dimethylethoxyc^rbonyi)-AIa>-amin(>-4(S)-hydroxy-6-phenyl 

-2(R)-((4-{2-{4-morpholinyl)ethoxy)pheny!)methyl)hexanamide ( 

N-(2-(R)-hydroxy-1(S)-indanyl)-5^ 

thoxy)phenyl)methyl)hexanamide t 

N^2(R)-hydroxy-1(S)-indanyl)-5(SH^ 

((4-(2-(4-pyridinylamino)ethoxy)phenyI)methyl)hexanamide # 

N-(2(R)-hydroxy-1(S)-indanyI)-5(SH1>dim^ 

((4-(2-(1-triazoIyl)ethoxy)phenyl)methyl)hexanamide I 

N-(2-(R)-(8-((2-dimethy!aminoethyt)e^ 

thoxyrarbonylaminoH(S)-hydroxy-6-phe^ 

amide. 

N-(2-(R)-hydraxy-1(S)-indanyl-5(S)-(2 t 2-d™^ 
-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)rnethyl)hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyI)-5(S)-(1,1,2-W^ 
nyl-2(R)-((4-(2-(4-morpho!inyl)ethoxy)phenyl)methyl)hexanamide ( 

N-(2-(R)-hydroxy-1(S)-indanyl)-5(SH1 ,1-dimethyI-1-propyloxycarbonylamino)-4(S)-hydroxy-6-pheny 

1- 2(R)((4-(2-(4-morpholiny!)ethoxy)phenyl)methyI)hexanamide ( 
N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(cy^ 
^morpholinyljethoxyjphenyijmethyljhexanamide, 

N^2(R)-hydroxy-1(S)-indan>i)-5(S)-(cyclopentyloxycarbonyiaminoH(S)-hydroxy-6^ 

2- (4-morpholinyl)ethoxy)phenyl)methyI)hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SHcycM 
2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide t 

N-(2-(R)-hydroxy-1 (S)-indany!)-5(S)-(1 -methyl-1 -propy!oxycarbony!amino>-4(S)-hydroxy-6-phenyl-2 
(R)-((4-(2-(4-morpholinyI)ethoxy)phenyl)methyl)hexanamide l 

N-(2-(R)-hydroxy-1(S)-indanyl)-5(S)-(1 ,1 -dime thyl-2-hydroxy ethoxy carbon ylamino)-4(S)- hydroxy-6- 

phenyl-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyi)methyl)hexanamide t 

N-{2(R)-hydroxy-1(S)-indanyl)-5(SH1,1-d^^ 

heny!-2(R)-((4-{2-(4-morphoiinyl)ethoxy)pheny!)methyl)hexanamide f 

N^2(R)-hydroxy-1 (SHndanyi)-5(S)-(1^ 

ydroxy-6-phenyl-2(R)-((4-(2-(4-morpho!inyl)ethoxy)phenyi)methyl)hexanamide ( 

N^2(R)-hydroxy-1(S)-indanyI)-5(S)H1J-dimethyl-2-(2-{2-methoxyethoxy)ethoxy)eth 

no)-4(S)-hydroxy-6-phenyi-2(RH(4^2-(4-mo^ 

N-(2(R)-hydroxy-1(S)-indanyi)-5(SM3-me 

)-((4-(2-(4-morpholinyI)ethoxy)phenyI)methyl)hexanamide l 

N^2(R)-hydroxy-1(SHndanyi)-5(SH3-ethy^^ 

((4-(2-(4-morphoIinyl)ethoxy)phenyl)methyI)hexanamide, 

N^2(R)-hydroxy-1(SHndanyI)-5(SM1-bicy^ 

2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyI)methyl)hexanamide, 

N-(2(R)-hydroxy-1(SHndany!)-5(SM1-b^ nyl 
-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyi)hexanamide l 

N-{2{R)-hydroxy-1(S)-indanyl)-5(S)-(methoxycarb nyIamino>4(S>-hydroxy-6-phenyi-2(R)-((4-(2-(4- 
morpho!inyl)ethoxy)phenyl)methyI)hexanamide, 

N-(2(R)-hydroxy-1(S)-lndanyl)-5(S)-((2-tetrahydrofuranyl)methoxycarbonyla 
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enyl-2(RH(4-(2-{4-morpholinyl)ethoxy)phenyI)methyl)hexanamide l 
N^2(R)-hydroxy-1(SHndanyi)^(SH(3-tetrahydrofuranyl)methoxycarbonylamino 
enyl-2(R)-((4-{2-(4-fnorpholinyl)ethoxy)phenyl)methyl)hexanamide ( 
N^2(R)-hydroxy-1(SHndanyl)-5(SM1-m^ 

roxy^-phenyl-2(RH(4-(2K4«morpholinyI)ethoxy)phenyi)methyl)hexanamide i 
N^2(R)-hydroxy-1(S)-indanyI)-5(SH1-methyl-1-(3-tetrahydrofuranyl)metho 
ydroxy-6 -phenyl-2(RH(^2-(4^orpholinyl)ethoxy)phenyl)methyl)hexanamide ( 
N^2(R)-hydroxy-1(S)-indany!)^(S)^ 
(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1 (S)-indanyl)^(SH3-tetrahydropyrany!oxycarbonyIaminoH(S)-hydroxy-6-phenyl-2 
(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyi)hexanamide l 
N^2(R)-hydroxy-1(SHndanyi)-5(SH4-teta^ 
(R)-((4^2-(4-nK)rpholinyl)ethoxy)phenyI)methyl)hexanamide, 

NK2(R)-hydroxy-1(S)-indanyl)-5(SH(2-tetrahydropyranyl)methoxycarbonylamino)^(S)-hydrox 

henyi-2(R)-((4-(2-(4-nK>rpholinyl)ethoxy)pheny!)methyl)hexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(SH2-me^ 

orpholinyl)ethoxy)phenyl)methyl)hexanamide ( 

N^2(R)-hydroxy-1(S)-indanyi)-5(SH^^ 

(4-(2-(4-morphoIinyl)ethoxy)phenyl)methyl)hexanamide ( 

N-(2(R^hydroxy-1(S)-indanyl)-5(SH2-(2.(2-methoxyethoxy)ethoxy)acetylamin 

nyl^RHt^^-morpholinyiJethoxyJphenyOmethyOhexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(SM1J^ 

((4-(2-(4-morpholinyI)ethoxy)phenyl)methyl)hexanamide t 

N<2(R}-hydroxy-1 (SHndanyl)-5(S^^ 

2(R)-((4-(2-{4-morpho!inyl)ethoxy)phenyl)methyl)hexanamide, 

NK2(R^hydroxy-1(SHndanyI)^(SM(2(SH^ 

2(R)-((4-(2-{4-morpho!inyl)ethoxy)phenyi)methyl)hexanamide ( 

N^2(R)-hydroxy-1(SHndanyl)-5(SH(3-te^ 

)-((4-(2-(4-morpholinyl)ethoxy)phenyl)m6thyl)hexanamide t 

N^2(R)-hydroxy-1(S)-indanyO-5(SH2-me%^ 

(4-(2-(4-morpho!inyl)ethoxy)phenyI)methyl)hexanamide l 

N^2(R)-hydroxy-1(SHndanyl)-5(SM2-metho 

4-(2-(4-morpholinyI)ethoxy)phenyi)inethy[)hexanarTiide, 

N^2(R)-hydroxy-1 (SHndanyl)-5(S)-(2-^ 

nyl-2(R)-((4-(2-{4-morpholinyI)ethoxy)pheny!)methyi)hexanamide, 

N^2(R)-hydroxy-1(SHndan^)-5(SH2-^ 

oxy-6-phenyi-2(R)H(4-(2-(44norpholinyl)ethoxy)phenyl)methyI)hexanamide t 
N-{2(R)-hydroxy-1(S}-indanyl)-5(S)-(1 t 1 -dimethyl ethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)- 
((4-(2^2-oxonrK)rpholin-4-yl)ethoxy)phenyl)methyI)hexanamide, 
N^2(R)-hydroxy-1(SHndanyl)-5(SH1>dime%^ 
enyt-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

NH2(R^hydroxy-1($Hndanyl)-5(SMt 
((4.{2^4-morpho[inyi)ethyithio)phenyl)methyl)hexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(S)-{(carbobenzyloxy)aminoH(S)-hydroxy-6-pheny^ 
morpholinyl)ethoxy)phenyl)methyl)hexanamide t 
N^2(R)-hydroxy-1(SHndanyi)-5(SM4-pyridylm^ 
(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, 

N^2(R}-hydroxy-1(S>-indanyI)-5(SHn-propyloxycarbonyIamino)^(S)-hydroxy-6-phen^ 

4-morpholinyI)ethoxy)phenyI)methyl)hexanamide t 

NK2(R>-hydroxy-1(S)hindanyl)-5(SHn-b^ 

-morpho1inyi)ethoxy)phenyl)methyl)hexanamide ( 

N^2(R)-hydroxy-1 (SHndany!)-5(S)^ 

4-morpholinyi)ethoxy)phenyl)methyl)hexanamide l 

N-(2(R)-hydroxy-1(SHndanyl)-5(S)-{1 ( 1-dimethyl thoxycarb nylamino)-3(S),4(RHihydroxy-6-pheny 
l-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyi)hexanamide ( 

N-{4(R)-hy droxy-2(R)-methyl-1 (R)-cyclopentyl)-5(S)-( 1 , 1 -dimethylethoxycarbonyIaminoH(S)-hydr 
xy-6-ph nyl-2(RH(4-(2-{4-'noipho!inyl)ethoxy)phenyl)methyl)hexanamide, 

N-(4(R)-hydroxy-2(S)-methyM (R).cyclopentyl)-5(SH1,1-dimethyIethoxycarbonylaminoH(S)-hydrox 
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y-6-phenyl-2(R)-((4-(2-(4-morpholinyI)ethoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-5(R)-methyl-1(S)-cycIop ntyl)-5(SH1,1-dim thylethoxycarbonylamino)-4(S)-hydrox 
y-6-phenyl-2(RH(4K2-(4-morpholinyi)ethoxy)phenyI)methyl)hexanamide, 

N-(2(R)-hydroxy-5(S)-methyl-1 (S)-cyclopen tyl)-5(SH1 , 1 -dimethy!ethoxycarbonylamino)-4(S)-hydrox 

y-6-phenyl-2(R)-((4^2-(4-morphoHnyl)ethoxy)phenyl)methyl)hexanamide. 

N^2(S),3(R)-dihydroxy-5(R)-me%M(S)-^ 

hydroxy^phenyl-2(R)-((4K2^4^orpho!inyI)etho)cy)phenyi)methyl)h6xanamide, 
N^2(S),3(R)-dihydroxy-5(SHTiethyl-^^ 

hydroxy-6-phenyI-2(R)-((4^2-(4-morpho!inyl)ethoxy)phenyI)methyI)hexanamide, 

N^3(S)-hydroxy^(S)-thiochramanyl)-5(S)-(1 ( ^ 

-2(R)-((4-(2-(4-morpholinyl)ethoxy)pheny!)methyl)hexanamide, 

N-(1 (S)-oxo-4(R)-thiochromanyl)-5(S)-(1 ( 1 -dimethylethoxycarbonyIamino)-4(S)-hydroxy-6-phenyl-2(R) 

-((4-(2-(4-morphoIinyl)ethoxy)phenyl)methyl)hexanamide ( 

N-(2(R)-hydroxy-1(S)-bicydo[4 ( 3,0]nonyl)-5(SM^^ 

phenyl-2(R)-((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide ( 

N^1(R,S)^xo^(S)-isothiochromanyl)-5(SH^ 

-2(R)-((4-{2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide l 

N^2(R)-hydroxy-1(SHndanyI)-5(SM1>dim^ 

[4-(2-(4-azabicydo[2.2.2]octanyl-1-aminiumyl)ethoxy)phenylmethylhexanamide f 

N^(1-hydroxycydohexyl)methyl]-5(S)4-butoxyc^ 

pholinoethoxy]phenyl)methylhexanamide, 

N-(3(S)-amino-2(R)-hydroxy-1(SHndanyl)-5(S^^ 

(4-[2-morpholinoethoxy]phenyl)methylhexanamide, 

N-(2(R)-hydroxy-3A,4 t 5,6 ( 7,7A-hexahydro-indan-1(S)-yi)-5(S)-(1 ,1-dimethyIethoxycarbonylamino)-4( 

S)-hydroxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methyihexanamide ( 

N-(2(RM(3-carboxypropanoyl)oxy)-1(SHndanyl)^^ 

oxy-6-phenyl-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide ( 

NK2(R)-hydroxy-1(S)-indanyl)-5(S)-sucdnoyte^^ 

hoxyjphenyijmethyllhexanamide, 

N^2(R)-[(2-(2^2-methoxyethoxy)ethoxy)ethoxy)carbonyl]oxy)-1(S)-indanyl>-5(^ 

ycaitony!amino)^(S)-hydroxy-6-phen^-2(R)-((4-(2-(4-morphoIinyI)ethoxy)phenyi) 

de, 

N-(2(R)-hydroxy-1(S)-indanyI)-5(S)-(4-tetrahydrapyranylcarbonyIamino)^(S)-hydroxy-6-^ 
((4-(2-(4-morpho!inyI)ethoxy)phenyi)methy!hexanamide ( 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)-((4-tetrahydropyranyl)acetamido)^(S)-hydroxy-6-p 
-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide, 

N-[(ds-2(R)-(1 '-methyl-3 r -(S)-quinuclidiniumylcarbonyl)oxy-(1 (S)-indany!)-5(S)-(1,1-dimethy!ethoxyc 

arbonylaminoH(S)-hydroxy-6-phenyl-2(R)-[4-(2-morpholinoethoxy)phenyi)methyl]hexan 

N^2(RHiydroxy-1(SHndanyl)-5(S)-acetylam 

hoxy)phenyl)hexanamide, 

N-(ds-2(RH4-(4-methy!-1-piperazinylmethyl^^ 

bonyiaminoH(S)-hydroxy^-phenyl-2(RH^ 

N-<ds-2(R)-hydroxy-1 (S)-indanyi)-5(SH2(SH1 ,1-dimethylethoxycart>onyiamino)-4-hydroxybutyrylam 

inoH(S)-hydroxy-6-phenyl-2(R)-[(4-(2-morpholinoethoxy)-phenyi)meth^^ 

N-(ds-(2R)-hydroxy-1(S}-indanyl)-5(S)-[(5-oxo-2(S)-tetrahydrofuranyi)carbonylaminoH(S) 

6-phenyl-2(R)-[4-(2-morpholinoethoxy)phenyl]methyihexanamide, 

N^ds-2{R)-hydroxy-1(S)-indanyl)-5(S)-I2(S)-(amincH4-hydroxybutyryl)amin 

-2(R)-[(4-(2-morphdinoethoxy)phenyl)methyl]hexanamide. 

N-(2(RH(4-(morpholinomethyl)ben2oyl)oxy]-1 (S)-indanyl)-5(S)-(1 ,1-<Jimethylethoxycarbonylamino)-4 

(S)-hydroxy-6-phenyl-2(RH(4-(2-morpholinoethoxy)phenyl)methyl]hexanamide t 

N^cis-2(R^hydroxy-1(SHndanyi)-5(S)^ 

xy-6-phenyl-2(RH(4-(2-morpholinoethoxy)ph8nyl)methyl]hexanamide t 

N-(ds-2(R)-hydroxy-1(S)-indanyi)-5(SH1-cis-(2-hydroxyindanylideny!)carbonyl]am 

6-phenyi-2(RH(4-(2-morphoLinoethoxy)phenyl)methyl]hexanamide f 

N^cis-2(R)-hydroxy-1(S)-indanyl)-5(SH(2-hydroxy-1-indan^ 

phenyI-2(R)-[(4-(2-morpho!ino thoxy)phenyl)methyl]h xanamide, 

N-(cis-2(R)-hydroxy-1(S)-indanyI)-5(SH^^ 

(4-(2-morpho!in eth xy)phenyl)methyl]h xanamide, 



96 



EP 0 434 365 A2 



N-(2(R>-hydroxy-1(S)-lndanyl)-5(SH3(R)-tetrahydrofuranyloxycarb nylamino)-4(S)-hydroxy-6-pheny 

1- 2(R)-(4-<2-(4-morpholtnyl)ethoxy)ph nyl)methyih xanamid , 
N^cis-2(S)-hydiwy-1(S)-benzopyrany^ 
-2(R)-[(4-(2-morphoIinoethoxy)phenyl)methyl]hexanamide, 
N^cis-2(S}-hydroxy-1(SH)enzopyrany^^ 

oxy-6-phenyI-2(RH(4-(2-morpholinoethoxy)phenyl)rnethyl]hexanamide, 
N^2(R)-hydroxy-1(SHndanyl)-5(SM^ 

y-6-phen^-2(RH4-(2^4-morpholinyl)ethoxy)phenyl)methylhexanamide, 
N^cis-2(R)-hydroxy-1(S)-indanyi)-5(S)^ 

S)-hydroxy-6-phenyl-2(RH(4^2-morpholinoethoxy)phenyl)methyI]hexanamide t 

N^cis-2(R)-hydroxy-1(S)-indanyl)-5(S)-[(2-furanyimethyIoxy)carbonynam 

2(RH(4-(2-morpholinoethoxy)phenyl)methyl]hexanamide t 

N^2(R)-hydro>cy-1(SHndan^(SM^^ 

morpholino)ethoxy)phenyI]methylhexanamide ( 

N-{2(R)-hydroxy-1 (S)-indanyl)-5(SH2-(1 ,3-bis-(methoxyethoxy))propoxycarbonyI]amino-4(SHiydrox 

y-6-phenyl-2(RH4-(2^4-moipholino)ethoxy)phenyl]methylhexanamide > 

N^2(R)-hydroxy-1(S)-indanyl)-5(SH5(R)-hydroxymethyl-3(S)-methoxytetrah 

(S)-hydroxy-6-phenyl-2(RH4-(2-(4-morphoiinyl)ethoxy)phenyl)methy!]hexanamide 

N^ds-2(R)-hydroxy-1(S)-indanyI)-5(S)-p-methoxy-1-butyloxy)rarbonyi)a 

yl^CRJ^^-morpholinoethoxyJphenylJmethyllhexanamide, 

N^cis-2(R)-hydroxy-1(SHndan^)-5(SH(1-me^^ 

nyl-2(R)-[(4-(2-morphoIinoethoxy)phenyl)methyl]hexanamide t 

N^2(R)-hydroxy-1(S)-indanyl]-5(S)42-(1 I 3-bis-(methoxy)propoxycarbonyI]amino^ 

ny!-2(RH4-(2-(4-morphoIino)ethoxy)phenyl]methylhexananiide ( 

N^cis-2(R)-hydraxy-1(S)-indanyl)-5^ 

oxy-6-phenyl-2(R)4(4^2-rnorphoIinoethoxy)phenyl)methyl]hexanarnide, 

N^2 p 2-dioxo^(S)-isothiochromanyl)-5(S)-(1,1-dimethyletho)cycarbonylami 

2(R)-((4-(2-niorphonnoethoxy)phenyl)methyl]hexanamide, 

N^2(R ( S)^xo^(S)-isothiochromanyl)-5(S)-^ 

-2(R)-((4-{2-morpholinoethoxy)phenyl)methyl]hexanamide, 

N^cis-2(R)-hydroxy-1(S)-indanyl)-5(SH(2 l 3-bis-methoxyethyloxy)propyloxycarb^ 

roxy-6-phenyl-2(R>-[4-(2-morpholinoethoxy)phenyl)methyl]hexanamide f 

NKcis-2(R^hydroxy-1(SHndanyl-5(SH4H4etrahyd 

xy-6-phenyl-2(R)-[4-(2-morpho!inoethoxy)phenyl)methyl]hexanamide, 

N^2(R)-hydroxy-1 (SHndanyl)-5(SH1 1 1 -d^ 
(R).[4-(2^4-morpholino)ethoxy)phenyimethyl]hexanamide f 

N-{cis-2(R>-hydroxy-1 (S)-indanyl)-5(SH1 ,1 -dimethyiethoxycarbonyl-L-asparaginyl]amino-4(S)-hydro 
xy^-phenyI-2(RH(4-(2-morphoiinoethoxy)pheny!)methyI]hexanamide, 

N-{4(S)-isothiochromanyl)-5(SH1 ,1-dimethyiethoxycarbonylamino)-4(S)-hydroxy-6-phenyi-2(R)-((4-( 

2- morpholinoethoxy)phenyt)methyi)hexanamide, 
N^cis-2(R}-hydroxy-1(SHndanyI)-5(S)^ 
heny!-2{RH(4-(2-nwrpholinoethO)cy)phenyl)methyl]hexanamide f 

N^2(R)-hydroxy-1(S>-indanyl)-5(SH2-furanyimethoxycarbonylamino)^(S)-hydroxy-2(RH4.(2-( 

rpholino)ethoxy)phenyl)methyl-6-cyclohexylhexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(S)^ 

R)-(4-(2-(4-niorpholinyl)ethoxy)phenyl)methy!hexanamide, 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)^(2{R,S)-tetrahydfofuranyl)acetamidoH(S)-hy 

R>-(4-(2-(4-fnorphoIinyl)ethoxy)phenyl)methyihexanamide, 

N^2(R)-hydroxy-1(SHndanyi)-5(SH(4,5-dihyd^ 

l-2(R)-(4-(2-(4-morpholinyI)ethoxy)phenyl)methyihexanamide, 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)^1 1 1-dimethyIethoxycarbonytaminoH(S)-hydroxy^ydoh 
(R)-(4-(2-(4-methyipipera2inyl)ethoxy)phenyI)methylhexanamide t 
N^2(R)-hydroxy-1(SHndanyI)-5(SH(2-furanylm^ 
[3-(4-(2-morpholinoethoxy)phenylprop-2-en-1-yl)hexanamide t 

N-(2(R}-hydroxy-1(S)-indanyl)-5(S)-l(2-meth xyethoxy)carbonyi]amino-4(S)-hydroxy-6-phenyl-2(R)- 
[3-(4-(2-morpho!ino thoxy)pheny!prop-2- n-1-yl)hexanamid ( 
N^2(R)-hydroxy-1(SHndanyl)-5(SM1J-dim^ 
(R)-(3^4K2-(4-morpholinyl)ethoxy)phenyl)prop-2-en-1-yl)hexanamide, 
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N^2(R)-hydroxy-1 (S)-indany!)-5(SH1 , ^ 

(R)-(4-(2-(di thylaminojethoxyjphenyljmethylhexanamide, 

N^2(R)-hydroxy-1(S)-indanyl)-5(SH1 t 1-dim^ 

(R)-{4-(2-(diisopropyIamino)ethoxy)phenyl)methylhexanamide t 

N^2(R)-hydroxy-1 (SHndanyl)-5(SH1 ,1^ 

yl-aminoethoxy)phenyl)-2(R)-(3-phenyl-2-propen-1-y!)hexanamide ( 

N^2(R)-hydroxy-1(S)-indanyI)-5(SH3(R ( SHetrahydro^ 

nyI-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide ( 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH5(R)-metho^^ 

4(S)-hydroxy-6-phenyl-2(RH4-(2^4-morpholinyl)ethoxy)ph0nyI)methylhexanamide > 

N-{2(R)-hydroxy-1 (S)-indanyl)-5(SM5-(2-acetoxy-1 ,4 :3 f 6-dianhydro-D-gIucityl)carbonylamino)-4(S) 

-hydroxy-6-phenyl-2(RH^2^4-morpholinyI)ethoxy)phenyi)methylhexanamide I 

N-(2(R)-hydroxy-1(S)-indanyi)-5(S)-(3(S)-me%^ 

y-6-phenyl-2(R)-(4-(2-<4-morpho!inyl)ethoxy)pheny!)methylhexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(SH4(S)-hydroxy-5(^^ 

rbonylamino)^(S)-hydroxy-6-pheny!-2(R)-(4-(2^4-morpholinyf)ethoxy)phenyl)methylhexanam 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH4(S)-be^ 

hydroxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyI)methylhexanamide t 
N^2(R)-hydroxy-1(S)-indanyl)-5(SM4(R)-ben^ 

hydroxy-6-phenyl-2(R)-(4-{2-(4-morpholiny!)ethoxy)phenyl)methylhexanamide, 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)^4(S)-methoxy-3(RHetrahydrofuranyloxycarbonyiam 

yd roxy-6-phenyl-2(R)-(4-(2-(4-morp hoi inyi)ethoxy)phenyl) methyl hexanamide, 

N^2(R)-hydroxy-1(S)-indanyi)-5(S)^4(R)-methoxy-3(R)-tetrahydrofuranyloxycarbonyIamino^ 

ydroxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methyIhexanamid0 t 

N^2(R^hydroxy-1(S)-indanyl)-5(S)^5(S)-methyi-3(S}-tetrahydrofuranyloxycarbonyIam^ 

roxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide t 

N^2(R}-hydroxy-1(S)-indanyl)-5(S)^5(R}-methyl-3(S)-tetrahydroftjranyIoxycarbonyiaminoH( s )- h y d 

roxy-6-phenyl-2(R)-(4-(2-(4-morphoIinyl)ethoxy)phenyl)methylhexanamide, 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH5(R)-methoxym 

4(S)-hydroxy-6-phenyl-2(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methyIhexanamide, 
N^2(R)-hydroxy-1(S)-indanyl)-5(SH5(S)-methoxym 

(S)-hydroxy-6-phenyl-2(R)-(4-<2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide ( 
N^2(R)-hydroxy-1(S)-indanyl)-5(S)-(4(S)-methoxy-5(S)-methoxymethyi-3(R)-tetrahy 
bonyiamino)^(S)-hydroxy^-phenyl-2(R)-(4-(2-(4HTiorpholinyl)ethoxy)phenyi)methylhexanamide ( 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH3(SHetrahy 

l-2(RHtrans-3-(4-(2-{4-rnorpholinyl)ethoxy)phenyl)prop-2-en-1-yl)hexanamide f 
N-(2(R)-hydroxy-1(S)-indanyl)-5(SH3(SH^ 

l-2(R)-(trans-3-(4-(2-(4-morpholinyl)ethoxy)phenyi)prop-2-en-1-yl)hexanamide, 

N-(2(R)-hydroxy-1(SHndanyl)-5(S)-(3(SHetrahydrofuranyloxycarbonylaminoH(S^ 

hexyl-2(R)-(trans-3-(4-(2-(4-morpholinyI)eto^ 

N^2(R)-hydroxy-1(S)-indanyl)-5(SH3(S)-tetrahydropyranyloxycarbonyiaminoH(S)-hydro^ 

hexyl-2(R)-(trans-3^4-(2-(4-morpholinyl)ethoxy)phenyl)-prop-2-en-1-y!)hexanamide, 

N-(2(R)-hydroxy-1(SHndanyl)-5(SH3(SHetrahydrofa^ 

hexyl-2{R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide, 

N^2(R)-hydroxy-1(S)-indanyt)-5(SH3(S)-teta^ 

hexyl-2(R)-(4«(2-diethyIaminoethoxy)phenyl)methyl)hexanamide t 

N-(2(R)-hydroxy-1(S)-indanyi)-5(SH3(S)-tetra^ 

hexyl^CRJ^^^N.N-d^-propyOaminoethoxyJphenylJmethylhexanamide, 
N^2(R)-hydroxy-1<SHndanyI)-5(SH3(S)-tetrahydrofa^ 
hexyl-2(R)-(4-(2-{4-methyl-1-piperazinyl)ethoxy)phenyl)methyihexanamide l 
N^2(R)-hydroxy-1(SHndanyl)-5(SH3(SHetrah 

hexyl-2{R)-{4-(2-(4-methyl-1 -piperazinyI)ethoxy)ph ny!)methylhexanamide f 
N-(2(R)-hydroxy-1(SHndanyi)-5(S)-(3(S)-1,^ 

roxy-6-cyclohexyi-2(R)-(4-(2-(4-morphoIinyl)ethoxy)ph nyljmethylhexanamide, 
N-(2(R>hydroxy-1(S)-indanyl)-5(SH3(S)-1 t 1-dioxotetrahydrothiofuranyloxycarbonylamino)-4(S)-hyd 
roxy-6-phenyl-2(R)-(trans-3-(4-(2-{4-morpholinyl)eth xy)ph nyi)prop-2-en-1-yi)hexanamide. 
N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(3(S)-1 , 1-dioxotetrahydrothiofuranyIoxycarbonylamino)-4(S)-hyd 
roxy^yclohexyI-2(R)-(trans-3^4-(2-(4-morp^ 
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N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(3(S)-1 . 1 -dioxotetrahydrothiofuranyloxycarbonylamino)-4(S)-hyd 
roxy^^ydohexyl-2(RH4^2-(4-methyI-1-piperazinyl)ethoxy)phenyl)m , 
N-(2(R>-hydroxy-1 (SHndanyl)-5(S)-(3(S)-1 ( 1-dioxotetrahydrothiopyranyloxycartonylamin )-4(S)-hyd 
roxy-6-cycIoh xyl-2(R)-(4-(2-(4-morpho!inyl)ethoxy)pheny!)m thylhexanamid , 
N^RJ-hydroxy-HSHndanyO-SCSHSCSJ-l.l-dioxotetrahydrothi pyranyl xycart?onylaminoH(S)-hyd 
roxy^-pheny!-2(RMtrans-3-(4-(2^4-mo^ 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)-(3(S}-1,1-dioxotetrahydrothiopyranyIox^ 

roxy^yc!ohexyI-2(R)-trans-3-(4^ 

N^2(R)-hydroxy-1(SHndanyi)-5(S)-(3(SH^^ 
roxy^ycIohexyt-2(R)-(4^2-(4-m^ 

N-(2(R)-hydroxy-1(S)-indanyl)-5(SH4(S)-hydroxy-3(RHetrahydrofurany^ 

droxy-6-phenyI-2(R)K4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide, 

N^2(R)-hydroxy-1(S)-indanyi)-5(S)^ 

droxy-6-phenyl-2(R)^4-(2-(4-morpholiny!)ethoxy)phenyl)methylhexanamide, 
N^2(R)-hydroxy-1(S)-indanyI)-5(SM4(S^ 

roxy^-phenyl-2(R)-(4-(2-(44norphoIinyl)ethoxy)phenyI)methylhexanamide ( 

N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(4(R)-methyl-3(SHetrahydrofuranyloxycarbony^ 

roxy^-phenyl-2(R)-(4-(2-{4HTiorpholinyl)ethoxy)phenyl)methyIhexanamide # 

N^2(R)-hydroxy-1(S)-indanyl)-5(S)-(2-methoxyethoxycarbonylaminoH(S)-hydroxy-6-cyd 

).(4-(2-(4-morpholinyl)ethoxy)phenyl)methylhexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(SH3(SHefrahydro^ 

l-2(R)-(4-{2-(4-morpho]inyl)ethoxy)phenyi)methylhexanamide, 

or pharmaceutical^ acceptable salts thereof. 

A compound, which is 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(SH1 , 1-dimethyIethoxycarbonyIamino)-4(S)-hydroxy-6-phenyl-2(R)- 

({4-(2-(4-morphoIinyi)8thoxy)phenyl)methyl)hexanamide, 

N^2(R)-hydroxy-1(SHndanyl)-5(SM1 ( 1<iim^ 

((4-(2^N f N-bis(2-methoxyethyl)amino)ethoxy)phenyl)methyl)hexanamide, 
N^2(R^hydroxy-1(SHndanyl)-5(SHl^ 
(2-(4-morphoIinyt)ethoxy)phenyI)methyl)hexanamide ( 
N^2(R)-hydroxy-1(SHndanyl)-5(SHthoxycarbo^ 
pholinylJemoxyJphenylJmethyOhexanamide, 
N^2(R)-hydroxy-1(SHndanyl)-5(SH1,1 -dimethyl 
(R)-(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(3(S)-tetrah 
hexyl-2(R)-(4-{2-(4-morpholinyl)ethoxy)phenyl)methyI hexanamide, 
N-(2(R)-hydroxy-1 (S)-indanyI)-5(SM1 ,^ 

(R)-(4-(2-(4-methyl-1-piperazinyl)ethoxy)phenyi)methyi hexanamide, 
N^2(R)-hydroxy-1(SHndanyl)-5(SM3(S)-tetrah 

hexy!-2(R)-{4-(2-(4-methyi-1-pipera2inyi)ethoxy)phenyl)methyl hexanamide, 
N^2(R)-hydroxy-1(SHndany!)-5(SH1,1^imethylethoxycarbonylaminoH(S)-hydroxy^-cyclohexy!-2 
(R)-(4-(2-{N,N-di-2-propyl)aminoethoxy)phenyi)methyl hexanamide, 

N^2(R>-hydroxy-1(S>-indanyl)-5(S)-(3(SHetrahydrofuranyloxycarbonyiaminoH(S)-hydroxy-6-cyclo 
hexyl-2(R)-(4-{2-(N ) N-di-2-propyl)aminoethoxy)phenyl)methyl hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(1 ( 1-dim^ 

(R)-(trans-3-(4^2-(4-morpholinyI)ethoxy)phenyl)prop-2-en-1-yl)hexanamide, 
N-(2(R)-hydroxy-1(S)-indanyi)-5(SH3(S}-tetrahydrofuranyloxycarbonylaminoH(S)-h^ 
hexyl-2(R)-(trans-3-(4-(2-(4-morpholinyl)ethoxy)phenyl)prop-2-en-1-yI) hexanamide, 
N^2(R)-hydroxy-1(S)-indany!)-5(SM1,^^^ 

(trans-3-(4-(2-{4-morphoiinyl)ethoxy)phenyl)prop-2-en-1-yi) hexanamide, 
N^2(R)-hydroxy-1(SHndany!)-5(SH3(S)-te^ 

l-2(R)-(trans-3^4-(2-(4-n>orphoIinyl)ethoxy)phenyi)prop-2-en-1-yl) hexanamide, or 
N^2(R)-hydroxy-1(SHndanyl)-5(S)^2-methoxyethyioxycarbonyiaminoH(SKhydroxy-6-phenyl-2(R 
trans~3-(4-(2-(4-m rpholinyl) thoxy)ph ny!)prop-2- n-1-yl) hexanamide, 
or pharmaceutical^ acceptable salts ther of. 

A compound which is 
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N-(2(R)-hydroxy-1 (S)-indany!)-5(SH1 ,1-dimethyleth xycarbonylaminoJ^tSHiydroxy-e-phenyl-aCR)- 
((4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)h xanamid , 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(S)-(1 , 1 -dimethylethoxycarbonylamino)-4(S)-hydroxy-6-phenyl-2(R)- 

((4-(2^N ( N-bis(2^ethoxyethyl)amino)^thoxy)phenyl)methyl)hexanamide, 

N-(2(R)-hydroxy-1(SHndanyi)-5{S)-(1-me%^ 

(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide, or 

N-(2(R)-hydroxy-1(S)-indanyl)^(SHethoxy(*^ 

pholiny!)ethoxy)phenyl)methyl)hexanamide t 

or pharmaceutically acceptable salts thereof. 

8. The compound of Claim 7, which is N-(2(R)-hydroxy-1(S)-indanyl)-5(S)-(1,1-dimethylethoxycar- 
bonylamino)-4(S)-hydroxy-6-phenyJ-2(RH(4-(2^^ 

or pharmaceutically acceptable salt thereof. 

9. The compound of Claim 7, which is N-(2(R)-hydroxy-1(S)-!ndanyl)-5(S)-(1 ( 1-dimethylethoxycar- 
bonylaminoH(S)-hydroxy-6-phenyl-2(RH(4-(2-(N,N-bis(2-methoxyethyl)amino)ethox^^ 

exanamide. 

or pharmaceutically acceptable salt thereof. 

10. The compound of Claim 7 f which is N-(2(R)-hydroxy-1(S)-indanyi)-5(SM^ 
4(S)^ydroxy-6-phenyl-2(RH(4-(2^4^orpholinyl)ethoxy)phenyl)methyi)hexanamW 
or pharmaceutically acceptable saft thereof. 

11. The compound of claim 7, which is N-(2(R)-hydroxy-1(S)-indanyl)- 5(S)-(ethoxycarbonyIamino)-4(S)-hyd- 
roxy-6-phenyl-2(RH(4-(2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamide ( 

or pharmaceutically acceptable salt thereof. 

12. The compounds of Claims 1-11 m combination with any of the antivirals, immunomodulators, antibiotics 
or vaccines of the Table. 

13. A pharmaceutical composition comprising the compounds of Claims 1-11 and a pharmaceutically accept- 
able carrier. 

14. A pharmaceutical composition comprising the compound in combination according to Claim 12 and a phar- 
maceutically acceptable carrier. 

1 5. The pharmaceutical composition of Claim 1 3, for use in the treatment of AIDS, in the prevention of infection 
by HIV, in the treatment of infection by HIV, or in the inhibition of HIV protease. 

16. The pharmaceutical composition of Claim 14 for use in the treatment of AIDS, in the prevention of infection 
by HIV. in the treatment of infection by HIV, or in the inhibition of HIV protease. 

17. The use of a compound as claimed in any one of Claims 1-11, for the preparation of a medicament useful 
for treating AIDS. 

18. The use of a combination according to Claim 12, for the preparation of a medicament useful for treating 
AIDS. 

19. The use of the compound of any one of Claims 1-11, for the preparation of a medicament useful for pre- 
venting infection by HIV. 

20. The use of the combination according to Claim 12, for the preparation of a medicament useful for pr venting 
infection by HIV. 

21 . The use of the compound, as claimed in any one of Claims 1-11, for th preparation of a medicament useful 
for treating infection by HIV. 

22. The use of the combination according to Claim 1 2, for th preparation of a m dicament useful for tr ating 

100 



EP0434 365A2 



infection by HIV. 

23. The use of a compound as claimed in any one of Claims 1-11 , f r the pr paration f a medicament useful 
far inMtting HIV pr tease. 

24. The use of the combination according to Claim 12, for the preparation of a medicament useful for inhibiting 
HIV protease. 
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W Methods of treating AIDS and methods of pre- 
^ venting or treating infection by HIV are also 
CO described. 
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